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ABSTRACT 
Fallow deer (Dama dama, L.) were introduced into the Wakatipu area in c.1887 and quickly 
spread throughout the Greenstone and Caples Valleys. By 1937 periodic culling of animals 
was undertaken to control numbers. Recreational hunters were given access into the valley in 
1971 and in 1981 the Caples Valley along with the Greenstone Valley became part of the 
Wakatipu Recreational Hunting Area (RHA). 
Since 1970 numerous studies have been conducted in the Caples to monitor fluctuations in 
animal numbers and vegetation health. During this study animal pellet counts were conducted 
to determine densities of animals in the valley; browse on vegetation was assessed and rumen 
samples were collected to determine diet preferences. Age and condition parameters were also 
collected from deer jawbones and hunter returns were used to assess hunting effort. 
Since the last survey in the Caples in 1986/87 deer densities have increased slightly from 
8.95% ± 1.81 % pellet frequency to 11.29% ± 2.14%. This change is not significant and 
numbers appear to be stabilizing. Current densities of deer are within the recommended levels 
(15% ± 4%) as suggested in the 1990 Wild Animal Control Plan, however, current deer 
densities are not compatible with habitat improvement. Many palatable species are becoming 
rare in the valley such as Griselinia littoralis. This species occurs in <1 % of forest plots in the 
<2m to >30cm tier but occurs in 20.71 % of the natural exclosure plots. As a result, some 
moderately preferred species are receiving more browse pressure. In 1989 Nothofagus species 
accounted for 0% of the total browse, however, in this recent survey they account for 7.8%; 
also Coprosma species which accounted for 47% of the total browse in 1989 now account for 
69.4%. A lower population level of deer, than present, is needed if habitat condition is to 
improve and subsequently herd condition. 
Extending the hunting season to include September, and increasing the bag limit from one 
deer per rifle to two, has allowed for a greater number of deer to be harvested annually. 
However, due to the low proportion of hunters returning permits ( <30% ), assessing whether 
current harvesting will lead to a decrease in numbers is difficult. A much higher proportion of 
permits need to be returned to achieve effective management. 
Two possible options for future management in the Caples Valley are as follows. Reduce deer 
numbers substantially to improve forest condition and subsequently trophy potential. The 
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second option is to maintain moderate densities that are consistent with current conservation 
objectives, and promote hunting for the younger generation to benefit forests elsewhere in 
New Zealand. 
Possum densities have increased from 10.21 % ± 1.95% pellet frequency in 1986/87 to 
13.98% ± 2.41 % in this recent survey. There has also been a spread of possums further up the 
valley into Kay Creek and Fraser Creek to areas where they were not formerly present. At 
present densities, possums are not recognized as a significant conservation threat in the valley, 
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CHAPTER 1: INTRODUCTION. 
1.1 Background 
New Zealand's unique landscape, flora, and fauna have evolved over millions of years in 
isolation and in the absence of mammalian browsers. The only terrestrial mammals inhabiting 
the land were bats, so many of the 'mammalian niches' were filled by the rich avifauna 
(Holdaway 1995). Moas once used to roam the land in large numbers and together with other 
plant eating birds such as kakapo, wood pigeons, and kokako, there would have been 
significant browsing pressure on the vegetation (Clout and Hay 1989). In the absence of 
mammalian ground predators, loss of flight for some bird species was not a disadvantage until 
humans arrived. Polynesians were believed to be the first humans to settle in New Zealand 
c.1000 years ago (McCulloch 1995). Within a short space of time the Polynesians became 
efficient at catching many of the bird species and a number of species went extinct (Holdaway 
1989). Europeans first arrived in New Zealand shortly after James Cook visited the country in 
1769 (McCulloch 1995). By the mid 1800s large sailing ships carrying immigrants started 
arriving in New Zealand, and with them they brought many plants and animals from their 
home country. 
In total, nine species of deer have been introduced into New Zealand since the late 1800s 
(King 1998), primarily as game animals. In the absence of any predators, other than man, deer 
herds very quickly reached large numbers and by the 1920s were regarded by many as a 
menace (Caughley 1983). To some degree deer browsing has altered the structure of every 
forest they have inhabited (section 5.1.3 in Nugent 1992), but for a while New Zealand's 
forests did evolve with browsing pressure. The effect of browsing by moas, however, is 
unlikely to have been the same as deer and other introduced mammals. Deer are selective in 
what they eat, feeding on the most preferred species until they are eliminated, then the deer 
move onto the next most preferred species. In contrast, moas were thought to be rather 
unselective in their browsing (Anderson 1989a in McGlone and Clarkson 1993). Thus 
arguments that deer are just replacing the niche that was once filled by moas have little 
substance, not only due to the differences in feeding behaviour, but also to the fact that the 
total population of moas was probably only in the tens of thousands (Anderson 1989b in 
McGlone and Clarkson 1993). The deer population currently in New Zealand is in the 
hundreds of thousands (Nugent and Fraser 1993), so deer have the potential to exert far more 
pressure on the vegetation. 
·t 
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Research on the effects of deer on the environment began in the 1950s (Holloway 1950; 
Riney 1956; Riney et al. 1959). Since then research has tended to focus on the long term 
effects of deer on forests, and on monitoring the effectiveness of commercial and recreational 
hunting in reducing deer numbers (Wardle et al. 1971; Rose and Burrows 1985; Stewart et al. 
1987; Fraser and Sweetapple 1992; Nugent 1992; Fraser 1996). 
Descriptive studies and developing new scientific techniques and theories are important in 
wildlife management, but just as important is the repetition of past experiments and surveys to 
develop historical trends. Often management decisions can not be based on the results of a 
single survey; results need to be compared with baseline data from previous surveys before an 
effective management decision can be made. In the Caples Valley, Otago, fallow deer (Dama 
dama, L.) have been present for c.100 years and have significantly modified the environment. 
Monitoring of vegetation and animal numbers has been conducted periodically in the Caples 
Valley since the early 1970s. This study will replicate monitoring done in the past to look at 
changes in fallow deer densities and distribution, as well as changes in browsing damage on 
vegetation. From these results, management decisions can be made based on the changes. 
There are, however, conflicting views on the issue of deer management in New Zealand. 
Preservationists would like to see deer reduced to numbers much lower than present levels 
because of their effects on conservation values. In contrast, the hunting fraternity see deer as 
an assest and want to see their sport promoted by increasing numbers. Reaching a 
compromise in a situation such as this is often difficult to do. This study will also consider the 
conservation consequences of having fallow deer present in the valley and will discuss 
possible options for future management of the Caples Valley that will have benefits for 
conservation values and hunters. 
1.2 Site description 
1.2.1 Location 
The Caples Valley lies to the west of Lake W akatipu and drains the slopes of the Ailsa and 
Humboldt Mountains. The Caples River joins the Greenstone River near its outlet on the 
western shores of Lake Wakatipu (Fig. 1.1). The relatively narrow valley falls 170m in 
altitude over its 14km length (330m - 500m) (Johnson and Lee 1993). Along with the 
























The Caples Valley (including both Kay Creek and Fraser Creek) along with the Greenstone 
Valley, is part of the W akatipu Recreational Hunting Area (RHA). The total area of the RHA 
is 16500 hectares, 4561ha of which is beech forest in the Caples Valley (Fig. 1.1). The beech 
forest in the Caples Valley is Department of Conservation (DoC) Stewardship land, and the 
valley floor, and areas above the treeline are pastoral lease land (Johnson and Lee 1993). 
RHAs are areas in which recreational hunting is the primary means of controlling deer. They 
were first established after conflicts between recreational and commercial hunters in the 
1960s and 1970s. Ten RHAs were established in New Zealand prior to 1987, and since then 
two have been dis-established. 
1.2.2 Geology and Geography 
The topography of the valley reflects the effects of successive Pleistocene glacial advances, 
with high tributary cirques, steeply cut valley walls, morainal deposits, and generally strong 
local relief (Rose 1977). This mountainous area has peaks reaching to 2350m and valley wall 
slopes are typically 15-20°. 
The main rock types in the area are partly schistose greywackes, argillites, sandstones and 
siltstones of the Caples group and Routebum formation (Wood 1962). Soil types in the Caples 
Valley are predominantly yellow-brown earth's that occur beneath the forested areas on the 
valley sides. These soils are strongly leached, thin, free draining, and of low natural fertility. 
They are also susceptible to water and wind erosion when vegetative cover is removed 
(Rose1977). Geographic and topographic details of the area are shown in Topographical maps 
260 E41 Queenstown, 260 E40 Eamslaw and 260 D41 Eglinton. 
1.2.3 Vegetation 
Nomenclature follows Allan (1961); Moore and Edgar (1970) for indigenous vascular plants, 
Webb, Sykes and Gamock-Jones (1988); Healy and Edgar (1980) for introduced vascular 
plants and Edgar and Connor (2000) for grasses. 
The 4561ha of forest in the Caples Valley is dominated by one or other of three main beech 
species: Nothofagus fusca (Red Beech), N. menziesii (Silver Beech), N. solandri var 
cliffortioides (referred to as N. cliffortioides in this study; Mountain Beech), depending on 
altitude. In 1971 a study by Hayward recognised three forest types, one scrub type, and a 




and divided the forests into three major associations and four subassociations. The following 
forest associations are after Rose (1977): 
Association R - Red Beech Forest 
This accounts for 37% of the surveyed area. N. fusca makes up 80% of this association's basal 
area. Red beech forest increases down valley and does not occur in the upper reaches. 
Podocarpus hallii (Halls totara), Griselinia littoralis (Broadleaf), Pseudowintera colorata 
(Pepper tree) and small leaved Coprosma species are typical in the smaller tiers. 
Two sub-associations are recognised, based primarily on basal area: 
Sub-association Rl 
Red beech accounts for 72% of the basal area. Silver beech is more frequent than 
mountain beech. This association is typically found on face sites between 250m and 
850m. 
Sub-association R2 
Occurs at higher altitudinal limits than Rl, occurring between 450m and 1100m. Red 
beech has a higher basal area than in Rl. 
Association M - Mountain Beech Forest. 
Mountain beech forest covers 31 % of the survey area. N. cliffortioides makes up 85% of the 
mean basal area. Silver beech occurs in higher densities than red beech. Phyllocladus alpinus 
(Celery Pine) is the most important species in the small tree and shrub tiers. Coprosma aff 
parviflora sp."t" (Eagle 1982), Podocarpus hallii and Myrsine divaricata (Weeping Mapou) 
also occur frequently. Mountain beech assumes dominance only in the mid to lower portions 
of the catchment. 
Association S - Silver Beech Forest. 
This association accounts for 32% of the survey area. Silver beech makes up 93% of the mean 
basal area, is seldom found below 500m, and extends to 1200m. Coprosma pseudocuneata, 
Myrsine divaricata, Phyllocladus alpinus, Podocarpus hallii and Pseudowintera colorata are 
all important shrub species. 
Sub-association S 1 
High basal area silver beech forest occurs in the upper reaches of both catchments 
above 600m altitude. Silver beech is almost exclusively pure and accounts for 97% of 






Low basal area silver beech occurs in the Caples valley as far down as Talc Creek. 
Mountain and silver beech are more frequent in all tiers but silver beech still accounts 
for 80% of the mean basal area. 
Three other vegetation associations occur in the valley also: 
Fire-induced scrubland. 
Occurs on the true right of the Caples Valley and has resulted from repeated burnings (Flook 
1973a). This area has a mosaic covering of Leptospermum scoparium (manuka), Coprosma 
aff parviflora sp. "t", C. rugosa and Myrsine divaricata. Hebe subalpina, Cassinia 
vauvilliersii and Pteridium esculentum (bracken) become more prevalent as the manuka 
decreases. 
Alpine Grasslands (A). 
Subalpine scrub consisting of Hebe odora, Phyllocladus alpinus, Podocarpus nivalis and 
other plants typical of subalpine scrub occurs at the heads of gullies. Otherwise the beech 
forest gives away abruptly to snow tussock, Chionochloa species (Hayward 1971). 
Valley floor grasslands (L). 
The valley floor in the Caples Valley, compared to the Greenstone Valley, is much more 
modified. Relic basal hummocks are all the evidence that tussocks used to occur in the valley. 
Now naturalised grasses are the dominant species especially Anthoxanthum odoratum (Sweet 
Vernal). Swards of the valley floor which have the following natives, Carex gaudichaudiana, 
Eleocharis acuta and Carex coriacea, are slowly becoming dominated by the following 
introduced grasses; Poa pratensis (Smooth meadow Grass), Holcus lanatus (Yorkshire Fog) 
and Agrostis capillaris (Brown Top). Discaria toumatou (matagouri) also occurs on the valley 
floor in the lower Caples (Johnson and Lee 1993). 
1.3 History 
1.3.1 Farming history in the Caples Valley 
The first run in the Caples Valley was taken up in 1868 and was part of the Birchdale Run, 
which included 778 hectares in the Greenstone Valley and 10813 hectares in the Caples 





Homestead was built, and still remains today, but its condition has deteriorated. The last 
occupants of the homestead left in 1908. Since the run was first taken up, numerous owners 
have grazed both cattle and sheep in the valley and even deer. Today the valley is part of the 
Greenstone Station managed by Stuart Percy. Both cattle and sheep are still grazed in the 
valley. 
1.3.2 Wild Animals in the Caples Valley 
Nomenclature follows King (1998). 
Eighteen fallow deer (Dama dama) were liberated into the Lake Wakatipu area by local 
acclimatisation societies around 1887. These deer came from Tasmania, Australia, and were 
of the black melanistic phase (Davidson and Nugent 1998). The deer spread throughout the 
Greenstone and Caples Valleys and reached very high numbers in a short space of time. By 
1930 Forest Ranger D.D. Dunn reported (Dunn 1930 in Chisholm 1990b): 
"There is practically no living regeneration left, young beech trees and totara 2 inches 
in diameter having been barked by deer and are either dead or are dying off. All 
foliage on the broadleaf has been stripped as high as deer can reach. Both red and 
fallow deer being present. The flats in the upper reaches of the valley were absolutely 
fouled and there is not a vestige of food left" 
In 1930 the protection of the fallow deer in both the Greenstone and Caples Valleys was 
lifted. The first culling was of 440 animals in 1937 and a further 1531 animals were destroyed 
up to 1945 (Rose 1977). In 1958 one of the very first trials of 1080 (sodium 
monofluoroacetate) poisoning in New Zealand was conducted in the Caples Valley, because 
deer numbers were again reaching high levels (Holden 1987). Since 1970 recreational hunters 
have had free access to the valley and in 1981 the National Recreational Hunting Advisory 
Committee considered the Greenstone and Caples Valley for a Recreational Hunting Area 
(RHA). It was given approval and since then the Caples Valley along with the Greenstone 
Valley has been part of the W akatipu RHA. 
Since fallow deer were introduced into the Wakatipu area, the herd has generally remained 
confined to the Greenstone and the Caples Valleys, and have not infiltrated into the 
surrounding National Parks. Fallow do, however, occur between Mavora and the Greenstone 
Valley, and on the western slopes between Greenstone Station and Kinloch. The herd still 
consists of black melanistic deer, but a few white fallow deer occur in the two valleys. Red 
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deer (Cervus elaphus scoticus) were introduced into the Wakatipu area in 1903 (Wodzicki 
1950) but due to the rapid growth of the fallow herd, combined with their aggressive nature, 
red deer have been forced out of the two valleys into surrounding areas. They now only occur 
at the head of both valleys where they enter from nearby National Parks. The last red deer 
shot in the Caples valley was in 1981 (Chisholm 1990a). 
Possums (Trichosurus vulpecula) were introduced into Otago in 1881 (Chisholm 1990b). 
Through natural spread and illegal liberations possums are now widespread. When they 
actually found their way into the Caples Valley is uncertain. During the late 1970s and early 
1980s large numbers of possums were taken from the Greenstone and Caples Valleys by 
commercial trappers and poison operators. Other wild animals in the valley include chamois 
(Rupicapra rupicapra ), hares (Lepus europaeus occidental is) and rabbits ( Oryctolagus 
cuniculus cuniculus). Rabbits used to plague the valley in the 1880s but now their presence is 
hardly noticeable (Brailsford and Mitchell 1986). Only possums occur in moderate densities; 
the other animals occur in very low densities. Rodents, mustelids and cats also occur in the 
valley. 
1.4 Previous studies in the Caples and Greenstone Valleys. 
From 1969 to 1972 animal condition and population data were gathered in the Caples Valley 
using pellet group counts, age determination, reproduction rates, survival rates, and condition 
factors within the fallow herd. This data is summarised in a report by Flook (1973a). In 1971-
72 a study on the fallow deer herd kidney fat index was undertaken by Flook (1973b ), and a 
reconnaissance survey was done in the Caples Valley on the forests and scrublands (Hayward 
1971). Hayward also established and surveyed animal pellet lines. This report described the 
distribution of the main vegetation associations and also showed that fallow deer in the valley 
were suppressing the regeneration of canopy species. 
In 1976 a major survey of animal densities and vegetation condition was conducted by Rose 
(1977). The study measured 90 reconnaissance plots, different to those used by Hayward, and 
established and measured 49 permanent 20 x 20m vegetation plots in the Greenstone and 
Caples Valleys. Animal pellet lines were also established along transects throughout the 
Caples and Greenstone Valleys, but did not include those established by Hayward (1971). The 
report of Rose (1977) indicated that regeneration of the beech forest in some heavily browsed 
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areas was still unsatisfactory. Recommendations were made to reduce the fallow population 
and remeasure the permanent forest plots in 1981/82. 
In 1978 the New Zealand Forest Service (Southland Conservancy) attempted an animal pellet 
survey but it was abandoned before completion. The data is considered useless. 
Another pellet survey was attempted in 1980 to assess the fallow deer herd in the Greenstone 
and Caples Valleys (Cuddihy 1980). Additional lines to the ones surveyed in 1976 were 
included to increase sample size and coverage. The report showed a reduction in the fallow 
deer population of 70-85% since 1976. The reduction is considered to be an overestimate 
because the surveys were conducted during different seasons. Cuddihy (1980) concluded that 
the density of deer most likely lay to the upper end of the statistical confidence limits. 
Overall results: 
a) Point-distance estimate: 80 ± 15 pellet groups/hectare 
b) Presence/absence estimate: 7.0% ± 1.2% pellet frequency 
The survey stated that the present population levels of fallow deer were compatible with 
forest canopy regeneration and recommended the area be gazetted as a RHA. 
A full resurvey of the 49 permanent vegetation plots was completed in 1982, along with 
reconnaissance plots, and a resurvey of all the 1980 animal pellet lines. The data was not fully 
analysed and no report was produced. Subsequent analysis (Chisholm 1990a.) shows the 
results to be: 
a) Point-distance analysis: 260 ± 19 pellet groups/hectare 
b) Presence/absence estimate: 18.6 ± 1.5% pellet frequency 
These results show the fallow herd had increased threefold in the two years since Cuddihy' s 
report. This is impossible and supports Cuddihy' s conclusion of an underestimate of the 
fallow deer density in 1980. In all of the previous animal pellet counts, including this one, 
disappearance rates were not measured; therefore comparisons between years are difficult to 
do accurately. 
During 1982-1984 a fauna survey was undertaken in the Greenstone and Caples Valleys. It 
was conducted by the New Zealand Forest Service (Southland Conservancy), and involved 
mapping bird distribution. A report was produced by Buckingham (1985). At the same time a 
:, 
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search was also made for other native animals, such as lizards and large land snails, but none 
were found. 
All pellet lines surveyed in 1980 were resurveyed in 1987 by the New Zealand Forest Service 
(Southland Conservancy). This time five extra pellet lines were included in the survey, and 
again a report was not produced. 
Subsequent analysis produced the following results (Chisholm 1990a): 
a) Point-distance analysis: 137 ± 13 pellet groups/hectare 
b) Presence/absence analysis: 10.1 ± 1.3% pellet frequency 
The data shows a considerable reduction in deer density since the last survey, despite hunting 
restrictions being in place since 1984. 
Resurveying of the 49 permanent vegetation plots was undertaken in 1989 and animal pellet 
lines were measured only on lines with permanent plots. A report was produced by Chisholm 
(1990a). The results show a reduction in deer numbers but only a sample of all the pellet lines 
were measured. The results produced the following densities: 
a) Point-distance analysis: 71 ± 15 pellet groups/hectare 
b) Presence/absence analysis: 10.1 ± 1.8% pellet frequency 
Chisholm (1990a) recommended that deer densities should not exceed 15% ± 4% pellet 
frequency and Mean Browse Index (MBI) (a measure of the mean browse intensity on all 
species over a group of plots) should not exceed 2.35 if the beech forest is to regenerate 
adequately. 
Since 1997, the Department of Conservation (Otago Conservancy) has been remeasuring all 
49 permanent plots. Data from this survey are still to be fully analysed. 
Since monitoring of vegetation and animal numbers began in the 1970s, different sampling 
regimes have been used. Pellet counts have been conducted at different times of the year, 
without decay rates, and on different lines, therefore making comparisons between years 
difficult. Time between surveys has also varied; it has been 12 years since the last animal 
pellet counts were conducted, before that it was 2 years. In order for direct comparisons to be 
made, surveys need to replicate those done in the past, however, if the methods used in the 
past are inaccurate and more efficient techniques have been developed, then it may be better 
\ 
11 
for new methods to be adopted. This study will continue with past monitoring techniques as 
well as developing new monitoring methods. 
1.5 Objectives of this study. 
1) Resurvey pellet lines in the Caples Valley and compare changes in deer and possum 
densities and distribution with previous years. 
2) Compare pellet lines in the Caples Valley during Winter 1998, Summer 1998/99 and 
Winter 1999 to determine seasonal changes in deer and possum distribution. 
3) Record deer browse on plants and also use rumen samples to determine diet of fallow 
deer in the Caples Valley. 
4) Summarise hunter information from the Caples Valley and use this to determine if 
current hunting effort is agreeable with management objectives. 
5) Make recommendations on the status of the fallow deer herd and forests in the Caples 




CHAPTER 2: ANIMAL DENSITIES AND DISTRIBUTION 
2.1 Introduction 
Estimating the abundance of free ranging wild animals is necessary in animal management for 
a number of reasons, for example, to determine the success of a control operation or to 
measure the threshold density where damage is minimal. 
Deer, like most introduced animals in New Zealand, have a deleterious effect on the natural 
environment (Department of Conservation 1997). Therefore assessing animal abundance is 
necessary if control programmes are to be carried out. But wild animal populations are never 
static, so measuring their density is difficult to do. In America and other parts of the world 
where deer are indigenous, measuring the abundance of large herbivores is often easier. 
Animals can be counted along set transect strips from the ground or air, and direct counts may 
be made using spotlighting or drive techniques (Overton 1969). 
In New Zealand, however, the forests are much denser and the terrain more rugged and 
isolated, so these methods are not practical. One method which can be used to determine 
densities of large herbivores in the wild is faecal pellet counting. Faecal pellets are static 
evidence of the presence of an animal; therefore, the density of a population can be 
determined at any one time. The frequency with which pellets are encountered can be used as 
an index of animal abundance, can be subjected to plot sampling and statistical analysis, and 
can be used over large areas with minimal training on techniques. Pellet counting methods are 
useful to determine long term trends in animal population densities and distribution and can 
be used to indicate animal use in specific areas. This type of information can be very useful to 
wildlife managers when initiating management programs. 
The first use of pellet counts was in America in the 1930s on jack rabbits (Bennett et al. 1940) 
and pellet counts were used as a measure of relative abundance. One of the first uses of pellet 
counts to determine deer densities was in a study by Bennett et al. (1940) in Center City, 
Pennsylvania. Since then numerous adaptations have been made to the methods of pellet 
counting to make it more efficient and reliable. Sizes of sampling plots have been reduced 
from large rectangular strips to small circular plots to improve efficiency, and sampling 
regimes and statistical analysis techniques have improved (Neff 1968). When the method was 
first applied to deer, densities were initially measured in defections per acre, deer defections 
per acre per month and deer days per acre. Now more common indices of pellet abundance 
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are percent pellet frequencies and groups per hectare. 
Taylor and Williams (1956) describe one of the first uses of faecal pellet counts in New 
Zealand, where rabbit pellet counts were used as a measure of relative abundance. Also in the 
same year, Riney (1957) surveyed Alton Beech Forest in Southland to determine deer density. 
Since then pellet counts have been widely used in New Zealand to estimate deer densities. In 
some areas, pellet counts have been repeated many times, such as the case in the Caples 
Valley. In the Wakatipu Recreational Hunting Area Wild Animal Control Plan (Chisholm 
1990b ), it was recommended as part of monitoring the RHA that pellet counts be carried out 
every 10-15 years. 
This chapter will compare pellet counts done in this study with those done in the last survey 
(1987) so any changes in animal densities and distribution, since then, can be noted. The 
Caples Valley is also a very popular area for tramping and fishing. Because of this, the 
hunting season is closed over the summer months from October to April. During this time the 
deer come out of the forest at all times of the day and graze the grassland on the valley floor. 
During the winter, however, hunters are in the valley and the deer are rarely seen on the valley 
floor in daylight. Pellet counts done during both winter and summer will provide knowledge 
of deer distribution at different times of the year. Possum and hare faecal pellet counts will 
also provide information on changes in relative density and distribution of those species. 
2.2 Methods 
2.2.1 Sampling site locations 
Pellet counts have been conducted in the Caples Valley in previous years, the first being done 
in 1970 (Flook 1973a). The most comprehensive survey was done in 1987 by the New 
Zealand Forest Service (NZFS), and this survey is based on the sampling methods used then. 
Pellet surveys prior to 1987 were done at different times of the year and disappearance rates 
were not recorded, therefore comparisons with these years are difficult to make. 
In the Caples Valley (including both Fraser Creek and Kay Creek) there are 18 pellet lines 
(established by the New Zealand Forest Service) covering all environmental gradients in the 
valley. Only 17 lines were re-exoined in this survey because the details of the position of Line 







Figure 2.1 Map of Caples Valley showing positioning of pellet and decay lines and hunting areas. 
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Details of the precise location of each line are in the Department of Conservation files in 
Dunedin. Each line runs from the valley floor to above the bush line and is set to a specific 
magnetic bearing. Along these lines, pellet count plots are located at 20m intervals by using a 
running line (see Baddeley (1985) for a description of the running line method). Above the 
bushline and at the bush edge on the valley floor, only 5 plots (spaced 20m apart) were 
sampled, to be consistent with previous surveys. Termination points were determined, if not, 
the line could continue over into the next valley. At each plot along the line, pellet counts and 
environmental data were recorded. 
Comparisons were made with the original pellet count data from 1987 that was collected by 
the NZFS (Southland Conservancy), which was re-analysed and summarised. 
2.2.2 Pellet count methods. 
For a full description of pellet count methods refer to Baddeley (1985). Analysis also follows 
the methods of K.W. Fraser (pers. comm. 2000). 
Presence/absence method. 
At each plot (spaced 20m apart) the centre point was marked and a circular plot with a radius 
of 1.14m was systematically searched for the presence of any deer pellets. Presence/absence 
of intact pellets was recorded. A pellet is intact when no recognisable amount of material has 
been lost from it, regardless of whether the pellet is cracked, partly broken, or deformed by 
trampling or other causes. The presence of fungal growth does not "invalidate" a pellet 
(Baddeley 1985). Possum and hare pellet presence was also recorded, within a larger radius of 
2.5m. Possum and hare pellets were marked present even if they were not fully intact. The 
results give a percentage of plots where pellets are present and is simply recorded as 
percentage frequency. The following formula for calculating pellet frequency is after 
Baddeley (1985): 
• Pellet frequency(%) =No.of presence's. 100 
No. of plots. 
• 95% Probable limit of error (PLE 95) -2-J [F/((1-F) N)]. 100 
• Weighted Fmean = :E (F.N)/:E 
• Weighted 95% PLE PLMean = 2-J:E (cr.N)2 /:EN 
NB: F= frequency of plots with pellets present. 
Means are taken to be significantly different if the 95% PLE do not overlap. 
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Presence-absence of groups 
This method is used for estimating deer density using pellet groups per hectare (g/ha). At each 
plot, a 2.5m radius circle was searched. If a group of 6 or more intact pellets were 
observed, within the circle) then the presence of a group was recorded. A pellet group is intact 
if six or more intact pellets, judged to have been voided at the site in one defecation, are 
visible without disturbing the ground (Baddeley 1985). 
Analysis follows the methods of K.W. Fraser (pers. comm. 2000). 
g/ha = no. groups x 10000 
total no. of plots re r2 
See Appendix 1 for calculation of 95% confidence intervals. 
Total Count Method 
This method is used to calculate actual deer numbers based on counting the total number of 
pellet groups per plot. Total count gives number of pellet groups per hectare (g/ha). Actual 
numbers of deer are estimated from a number of equations. (K.W. Fraser pers. comm. 2000 
Appendix 1). 
Pellet Group Disappearance. 
These results are used in conjunction with estimates of deer pellet groups/hectare to estimate 
absolute deer density. 
Three decay lines were subjectively chosen to represent the range of environmental conditions 
in the valley. Lines 2 and 3 were run along pellet Lines 22 and 26 respectively while Line 1 
started where pellet Line 20 began, but was run at 20° compass bearing (Fig. 2.1). Along each 
line a number of pellet groups (as described previously) were marked and were checked 3 
months later to determine how many groups had decayed (decayed is when< 6 intact pellets 
remain). Pellet groups are left for c.3 months, as this is the optimal time for sampling error to 
be minimised when estimating disappearance (K.W. Fraser pers. comm. 2000). Disappearance 
is measured as groups/group/day. Refer also to Baddeley (1985) for a detailed description. 
Calculation of disappearance rate is after Baddeley (1985) and is as follows: 
Kl = Number of pellet groups marked 
K2 = Number of pellet groups remaining 
T = Time (days) 
Mean disappearance rate ( c) = loge (Kl/K2)/T 
Confidence interval calculation: 
1/ Percent standard error (S&) = 100-Y (1/K2 - 1/Kl) 
2/ Percent standard error of exponential disappearance rate (SEc) = S&[ 1/(1-K2/Kl)-0.6] 
3/ 95% probable limit of error (PLEc) = ± c.2.SEcflOO 
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Presence/absence data cannot be quantitatively corrected using disappearance data. Results 
can, however, be interpreted taking into account disappearance data. For example; if a survey 
in a particular catchment is repeated after five years, and the disappearance rate is greater in 
the first survey, a significant decrease in animal numbers in the second survey reflects an even 
greater decrease in numbers. 
Environmental data. 
At each plot the slope, aspect and habitat type was recorded. Forest types are based on 
vegetation associations recorded by Rose (1977), lowland grasslands (Johnson and Lee 1993) 
and alpine grasslands (Hayward 1971) as mentioned in Chapter 1. Altitude was only recorded 
at every 5th plot, and after every 100m altitudinal increase the plot number was recorded. 
2.2.3 Survey times 
During January 1999, a full resurvey of the pellet lines was conducted except for Line 32. At 
each plot presence/absence of individual pellets and presence/absence and total counts of 
groups were recorded for deer pellets. Presence/absence of individual pellets was also 
recorded for possums and hares. The survey was done at this time of year so that a 
comparison could be made with the 1987 data. Each line took approximately one day to 
complete. Occasionally in the summer it was possible to complete two lines in one day but in 
the winter some lines took more than one day to complete. 
To compare distribution patterns between seasons, pellet lines were also surveyed during July 
1998. During the July survey, Lines 20, 21 and 22 were only surveyed part way up the slope 
due to snow cover. The pellet lines were to be sampled again in July 1999, but due to the 
presence of snow for most of the month, only 5 pellet lines out of 17 could be measured. 
Therefore the data from July 1999 was considered useless and has been discarded. 
Presence/absence of individual pellets and groups were used for deer and the 
presence/absence of individual pellets for possums. Pellet counts were not done for hares 
during winter. 
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For summer pellet counts in January 1999, pellet groups were marked for decay in October 
1998, approximately 3 months before the survey. For the winter survey, pellet groups were 
marked in April, also approximately 3 months before the pellet counts. The decay lines were 
checked at the completion of the pellet counts on all lines. 
2.3 Results. 
2.3.1 Disappearance rates 
The total pellet group disappearance rate for the valley for the summer 1998/99 survey was 
0.0114 ± 0.0022 groups/group/day. In comparison, the disappearance rate in the 1986/87 
summer survey was lower (0.0086 ± 0.0018 groups/group/day), but not significantly. 
During the winter of 1998 a disappearance rate of 0.0106 ±_0.0020 was recorded which is also 
lower than summer 1998/99. 
A summary of disappearance rates for each environmental gradient in summer 1998/99 and 
winter 1998 is shown in Appendix 2a and 2b respectively. 
Rainfall data is given in Appendix 3 for the period during which the decay data was collected. 
The rainfall totals for October and January do not represent the entire month's rainfall, they 
represent the period that disappearance was assessed. Queenstown and Te Anau Downs are 
the two nearest weather stations to the Caples Valley that have data for both surveys, 
Queenstown representing the lower end of the valley and Te Anau Downs the upper end of 
the valley. Rainfall data was available from Routebum Station for the 1998/99 survey but not 
the 1986/87 survey. The total rainfall during the study period was much greater in 1998/99, 
than in 1987 and the number of days with significant rainfall (>50mm) is greater (1998/99 
2105mm Queenstown, 3354mm Te Anau Downs; 1986/87 1870mm Queenstown, 2071mm 
Te Anau Downs). Decay data for the two years, 1986/87 and 1998/99, were collected for 
approximately the same duration, therefore, total rainfall is comparable. 
Possum pellets decay much quicker than deer, in optimal conditions it may take one month 
for deer pellets to decay, whereas it may only take one week for possum pellets (Baddeley 
1985). There was 317mm and 719mm of rain at Queenstown and Te Anau Downs stations, 
respectively, for the two week period before pellet counting in 1986/87. For the 1998/99 
survey there was <lOmm for the two weeks prior for both stations. 
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Rainfall was also lower for the 3 months prior to the winter 1998 survey compared to summer 
1998/99; at Queenstown there was 1749mm and Te Anau Downs 2231 mm. In the two weeks 
prior to pellet counting during winter there was more rain (compared to summer 1998/99), 
with 701mm and 285mm at Te Anau Downs and Queenstown respectively. 
2.3.2 Changes in deer density and distribution since 1987 
Changes in deer density and distribution are based on both pellet counting methods; 
presence/absence of pellets (pellet frequency) and presence/absence of pellet groups 
(groups/ha, g/ha). Overall there appears to have been a slight increase in deer densities, in 
terms of pellet frequencies and groups/ha since 1986/87, but this increase is not significant 
(Table 2.1). 
Table 2.1 Total deer, possum and hare density estimates for the Caples Valley. For all pellet count results for 
deer and possums refer to Appendix 4a, b, and c. 
Summer 1986/87 Summer 1998/99 Winter 1998 
% frequency deer 8.85 +/- 1.81 11.29 +/- 2.14 14.21 +/- 2.52 
g/ha for deer 74.57 +/- 11.26 84.70 +/- 13.30 134.00 +/- 41.00 
% frequency possum 10.21 +/- 1.95 13.98 +/- 2.41 16.72 +/- 2.78 
% Frequency hares 0.84 0.90 NIA 
Changes in altitudinal preference 
Both pellet count methods have shown an increase in deer use above 1000m since 1986/87 
(Fig. 2.2a & 2.3a), but this is only significant for the pellet group method. There also seems to 
be a decrease in deer use around 600-700m but this is not significant. 
Changes in aspect preference 
For both pellet count methods, there is an increase, although not significant, in deer use where 
there is flat terrain (Fig. 2.2b & 2.3b ). There is also an increase in deer use on slopes facing 
151-210° and a slight decrease in preference for slopes facing 271-330° (for both methods), 
but again these changes are not significant. 
Changes in slope preference 
Figures 2.2c and 2.3c show no significant changes in deer preference for slope. The pellet 
group method shows an increase in deer use on the steeper slopes (>40°) and the pellet 
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Figure 2.2 Deer pellet frequencies in summer 1986/87 compared with summer 1998/99 in relation to a) altitude, 
b) aspect, c) slope, and d) habitat. Forest types are after Rose (1977), alpine grasslands (Hayward 1971), and 
lowland grasslands after (Johnson and Lee 1993) as described in Chapter 1. *Significantly different. 
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Figure 2.3 Deer pellet group densities in summer 1986/87 compared with summer 1998/99 in relation to a) 
altitude, b) aspect, c) slope, and d) habitat. Forest types are after Rose (1977), alpine grasslands (Hayward 1971), 
and lowland grasslands after (Johnson and Lee 1993) as described in Chapter l. *Significantly different. 
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Changes in habitat preference 
Habitat preference has not changed notably since 1986/87 (Fig. 2.2d & 2.3d). There is an 
increase in the use of alpine areas (A) but this is only significant for the pellet frequency 
method. Silver beech (S, Sl, S2) and mountain beech (M) associations also show an increase 
in deer use, but these increases are only significant for silver beech sub-association S2. For 
red beech sub-association R2, deer preference has decreased, but again not significantly. Deer 
pellet frequency has decreased on lowland grassland areas but the pellet group method shows 
an increase, however, none of these changes are significant. 
Deer distribution changes in the valley 
When discussing deer distribution in the valley it is best split up into sections (Figure 2.1) 
1. Lower Caples: Lines 16, 17 7. Hidden River: Lines 23, 28 
2. Mid Caples: Lines 18, 20 8. Upper Caples: Line 29 
3. Talc Creek: Line 19 9. Lower Kay: Line 24 
4. Bush Flat: Line 21 10. Upper Kay: Line 25 
5. Top Flat: Line 31 11. Lower Fraser: Lines 26, 30 
6. Steele Creek: Line 22 12. Upper Fraser: Lines 33, 27 
Changes in deer distribution patterns up and down the valley are shown in Figures 2.4 and 
2.5. Lines 19 (Talc Creek), 31 and 33 (Fraser Creek) were the only lines to show a decrease in 
deer use since 1986/87, for both pellet count methods, but these changes were not significant. 
Deer abundance in Fraser Creek has fluctuated since 1986/87 with densities increasing on 
Line 27 (for both methods) but further down at Lines 26 and 33 a decrease in abundance has 
occurred (but not significantly). At Line 30 there has been a large increase in deer densities 
but this increase is not significant. In the Upper Kay Creek area there was no deer presence 
detected for the pellet frequency method, for both 1986/87 and 1998/99, but there was for the 
pellet group density method. However, this increase was not significant. Further down in the 
Lower Kay Creek area, there was a slight, but not significant, increase in deer densities. The 
increase was only significant for the pellet group density method. In the Upper Caples there 
was no presence of deer in the 1986/87 survey, but in this survey presence of deer was 
recorded. From Bush Flat to the lower end of the Caples Valley deer use has increased but 
only significantly on Line 21 (Bush Flat) for the pellet group density method. There is also a 
slight increase in deer use around the Upper Caples hut on the true right (Lines 22 and 23), for 
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Figure 2.5 Deer pellet group densities in summer 1986/87 compared with summer 1998/99 in relation to the 17 
pellet lines. 
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2.3.3 Seasonal changes in deer distribution 
Comparing changes in deer distribution and density between seasons is difficult, due to the 
fact that faecal pellets decay at different rates at different times of the year. Dming this survey 
pellet decay rate was higher in the summer therefore results obtained in the winter will always 
be higher. The differences can be contributed to a lower rainfall in winter and a decrease in 
bacterial activity because of cooler temperatures (Massei et al. 1998). 
Effect of season on altitudinal preference 
Figures 2.6a and 2.7a show deer had no preference in altitude during winter, although 
altitudes > 1100m had lower densities for the pellet frequency method. In summer, however, 
deer preferred altitudes <800m and had the least preference for altitudes 800-lOOOm. The 
pellet frequency method found no significant differences between any altitudes but the g/ha 
method found densities significantly lower at 901-lOOOm than at 401-600m and 701-SOOm. 
Effect of season on aspect preference 
The biggest change in aspect preference between seasons was on flat terrain (Fig. 2.6b and 
2.7b). Preference for flat terrain went from a maximum in summer to being one of the least 
preferred aspects in winter. Slopes facing south (90-270°) were the most preferred aspects for 
both winter and summer. The pellet group density method showed winter densities on slopes 
facing 211-270° to be significantly higher than 271-90°. Aspects of 91-150° had significantly 
higher densities than slopes facing 271-330°, and slopes facing 151-210° had significantly 
higher deer densities than slopes facing 271-30°. While the pellet frequency method in winter 
showed slopes facing 151-210° had significantly higher densities than slopes facing 271-30°, 
aspects of 211-270° had significantly higher densities than slopes facing 271-30°, and slopes 
facing 91-150° had significantly higher densities than 271-30°. During summer, the pellet 
frequency method showed aspects of 271-330° had significantly lower densities than aspects 
of 151-270° and slopes with no aspect. The pellet group density method showed there was 
significantly higher densities where there was no aspect, compared to all other aspects, except 
slopes facing 151-210°. The same aspect, 151-210° had significantly higher densities than 
aspects facing 271-30°. 
Effect of season on slope preference 
Slopes with no aspect were most preferred by deer in the summer (Fig. 2.6c and 2.7c). During 
winter, preference for slopes >30° increased and slopes >40° were the most preferred, 
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followed by flat slopes (0-10°), however, none of these differences were significant for both 
methods. During summer the pellet group density method showed densities on slopes >40° 
were significantly lower than slopes ::S:40°, and slopes between 0-10° had significantly higher 
densities than slopes >21 °. The pellet frequency method showed slopes >40° had significantly 
lower densities of deer than slopes ::;;30°. 
Effect of season on habitat preference 
Habitat preference changed very little between seasons (Fig. 2.6d and 2.7d). Mountain beech 
remained the most preferred habitat during both winter and summer. The next preferred 
habitats were red and silver beech associations Rand S. Silver and red beech sub-associations 
S2, R2, and alpine areas (A) were least preferred during summer. During winter, the two 
different pellet count methods gave different results. Pellet frequency results showed alpine, 
lowland grasslands, and silver and red beech sub-associations Sl and R2 were least preferred, 
but for the pellet group density method, silver beech sub-association S 1 is replaced by red 
beech sub-association Rl as being least preferred. During winter, pellet group density results 
showed that mountain beech had significantly higher densities than all other vegetation 
associations except for all the silver beech associations. Red beech sub-associations Rl, R2, 
and alpine areas had significantly lower densities than silver beech associations S, Sl and 
mountain beech. The pellet frequency method also showed that red beech sub-association R2, 
alpine and lowland grasslands had significantly lower densities than mountain beech and red 
beech association R. The pellet group density results during the summer survey show that red 
beech sub-association R2 has significantly lower densities than silver and red beech 
associations S, Sl, Rand lowland grassland. The pellet frequency method, however, showed 
no significant differences between any of the habitats. 
Effect of season on deer distribution in valley 
Distribution of deer throughout the valley is patchy (Fig. 2.4 and 2.5). Lowest densities of 
deer occurred in the Upper Caples area, and densities were also very low in Kay Creek. Pellet 
lines in the Fraser Creek area showed moderate to high densities of deer, especially Line 30, 
which had the highest densities of deer. This was only true for the pellet group density 
method, as pellet frequency on this line during winter was low. The true right of the river 
supported low densities of deer, although the pellet frequency method showed moderate 
numbers in the Talc Creek area. From the Mid to Lower Caples, densities of deer were 
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Figure 2.6 Deer pellet frequencies in summer 1998/99 compared with winter 1998 in relation to a)altitude, 
b)aspect, c)slope, and d)habitat. Forest types are after Rose (1977), alpine grasslands (Hayward 1971), and 
lowland grasslands after (Johnson and Lee 1993) as described in Chapter 1. 
a) 




lEO c.. ca 
:::J ,E 
0 0) 100 ... ~ 









c.. ca 200 











Q) 200 c~ 
c.. ca 
:::J ,E lEO 
0 0) ... ~ 





~ 300 'iii 
C: 2EO Q) 
c~ 
c.. ca 200 
:::J ,E 







l l T ~ f--
i• 
h: 11 1 : f--'' . 1 J f--r1 . I r1 I 
300- 401- EOl- 601- 701- 801- 901- 1001- 1101- 1200+ 
400 mo 600 700 800 900 1000 1100 1200 
Altitude (m) 
331-30 31-90 91-lEO 151-210 211-270 271-330 No cspe::t 
Aspect 
0-10 ll-20 21-30 31-40 41+ 
Slope 
s SJ S2 M R Rl R2 A L 
Habitat 
D Surrrrer 1998/99 
1111 Winter 1998 
D Surrrrer 1998/99 
1111 Winter 1998 
D Surrrrer 1998/99 
1111 Winter 1998 
D Surrrrer 1998/99 
II Winter 1998 
28 
Figure 2.7 Deer pellet group densities in summer 1998/99 compared with winter 1998 in relation to a)altitude, 
b)aspect, c)slope, and d)habitat. Forest types are after Rose (1977), alpine grasslands (Hayward 1971), and 
lowland grasslands after (Johnson and Lee 1993) as described in Chapter 1. 
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Seasonal differences in distribution of deer up and down the valley are minor (Appendix 4b 
and 4c ). Densities were still lowest in the Upper Caples area and were also low in Kay Creek. 
Fraser Creek showed no major changes, and Line 30 still had the highest densities of deer 
compared to any other line in the valley. On the true right of the valley, it appeared that 
densities in Talc Creek dropped during the summer but remained relatively stable in Steele 
Creek. The mid to lower end of the valley still had moderate to high densities of deer, 
although not significant, it appears deer numbers decreased in the Lower Caples during 
summer. 
2.3.4 Changes in possum density and distribution since 1987 
Since the last pellet count survey, densities of possums have increased but not significantly 
(Table 2.1). This increase is reflected by an overall increase in possum pellet frequencies in 
most areas in the valley. 
Changes in altitudinal preference 
As with deer, possum pellet frequencies have increased significantly above 1000m in altitude 
but have remained similar at all other altitudes (Fig. 2.8a). 
Changes in aspect and slope preference 
Densities of possums have increased significantly on slopes facing 31-90° and have increased 
in areas of flat terrain but this increase is not significant (Fig. 2.8b ). The increase in possum 
pellet frequencies on flat terrain is matched by a significant increase in pellet frequencies on 
slopes <10°. Possum densities have decreased on steep slopes (>40°) and have shown an 
increase in densities on slopes 11-20° but these changes are not significant (Fig 2.8c ). 
Changes in habitat preference 
Possum habitat preference has also shown no significant change between the two surveys. 
There has, however, been an increase in pellet frequency in lowland grassland areas, but this 
is not significant (Fig. 2.8d). Most habitats have shown an increase in possum densities except 
for silver beech associations S and S2. 
Changes in distribution in the valley 
Changes of possum pellet frequencies in relation to pellet lines are shown in Figure 2.9. Six 
pellet lines that had no presence of possums in 1987 (Lines 23, 24, 27, 28, 30 and 33), now 
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Figure 2.8 Possum pellet frequencies in summer 1986/87 compared with summer 1998/99 in relation to 
a)altitude, b)aspect, c)slope, and d)habitat. Forest types are after Rose (1977), alpine grasslands (Hayward 1971), 
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Figure 2.9 Possum pellet frequencies in summer 1986/87 compared with summer 1998/99 in relation to the 17 
pellet lines. 
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Talc Creek and Steele Creek have both shown large increases in possum abundance, but only 
the increase in Steele Creek was significant. Possums are now also present on all lines in the 
Fraser Creek area and Line 28 at Hidden Creek. In the Kay Creek area, possum abundance 
has decreased in the Upper Kay while they have increased significantly in Lower Kay Creek. 
Above the Upper Caples hut in the main valley possum abundance has also increased but not 
significantly. The rest of the valley has shown no significant change in pellet frequencies. 
2.3.5 Seasonal changes in possum distribution. 
As with deer pellets in the winter, possum pellets also remain longer in the winter, therefore 
pellet frequencies will always appear higher during winter. The seasonal changes presented 
below are from June/July 1998 (winter) to January 1999 (summer). 
Effects of season on altitude preference 
Figure 2.10a shows seasonal changes in altitudinal preference for possums. During summer, 
densities at 1001-llOOm were significantly lower than at 501-600m and during winter, 
densities were significantly higher at 401-500m, 601-800m and 901-lOOOm, than at 1101-
1200m. Also during winter the highest densities, although not significant, occurred at 901-
lOOOm compared to 401-600m in summer. Possum densities have shown a decrease at both 
altitude extremes (300-400m and 1101-1200m) during winter. 
Effects of season on aspect preference 
Changes in preferences for aspect are shown in Figure 2.10b. During winter, flat slopes 
(which were least preferred), had significantly lower densities than aspects facing 151-210°, 
also aspects facing 271-330° had lower densities than aspects facing 151-210° but not 
significantly. Areas of flat terrain, although not significant, went from being highly preferred 
in summer to least preferred in winter. Aspects facing 271-330° were also least preferred 
during summer and had significantly lower densities than slopes with no aspect and slopes 
facing 331-90°. During summer the most preferred aspects for possums were between 331-
900 and areas with no aspect. During winter, however, preference was for slopes facing 91-
2700. 
Effects of season on slope preference 
Slope showed the most interesting changes in possum densities (Fig. 2.10c). During winter, 
slopes 31-40° had significantly higher densities than slopes of 0-10°, but during summer, 
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slopes >40° had significantly lower densities than 0-10°. Possum densities were higher on 
steeper slopes in winter and flatter slopes in summer. 
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Figure 2.10 Possum pellet frequencies in summer 1998/99 compared with winter 1998 in relation to a)altitude, 
b)aspect, c)slope, and d)habitat. Forest types are after Rose (1977), alpine grasslands (Hayward 1971), and 
lowland grasslands after (Johnson and Lee 1993) as described in Chapter 1. 
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Effects of season on habitat preference 
Possum preference for mountain and red beech associations remained the same (Fig. 2.10d). 
During winter, possum densities were significantly higher in mountain beech forest than all 
other vegetation associations, except red beech associations R and Rl. Red beech association 
R was preferred significantly more than silver beech sub-association Sl and lowland 
grassland. During summer, possum densities in mountain beech were significantly higher than 
all silver beech associations. Red beech sub-association Rl also had significantly higher 
densities than silver beech sub-association S 1. During summer there was a significant increase 
of possum densities in alpine areas and an increase in lowland grassland areas. 
Effects of season on distribution in the valley 
Possum movement up and down the valley is shown in Appendix 4a. Overall, there have been 
no significant seasonal shifts in possum densities. Steele Creek and Talc Creek on the true 
right of the valley, which supported high densities during summer, showed a decrease in 
densities during winter. Also, pellet Lines 21, 24, 26, and 28 showed a decrease in possum 
densities. Possum densities were still highest in the Mid to Lower Caples and lowest in the 
Upper Caples area. Changes in distribution in Kay Creek were unusual. During winter Lower 
Kay Creek had no presence of possum while the Upper Kay had moderate numbers. Dming 
summer, however, Lower Kay Creek showed a large increase and densities in the Upper Kay 
decreased, although these changes were not significant. 
2.3.6 Changes in hare density since 1987 
Hares are still at very low densities in the valley (Table 2.3); no significant increase or 
decrease has occurred since 1987. 70% of the plots with pellets present occurred above 
1000m, while the other 30% were below 500m. Nearly all plots with pellets present were in 
the mid to lower end of the valley. Plots towards the upper end of the valley that contained 
pellets tended to be on the northerly facing slopes. 
2.3.7 Actual deer numbers 
Actual deer numbers in the valley are 9.80 ±._1.70 deer/km2 or 10.21 ±._0.99 ha/deer. These 
estimates are based on a defecation rate of 12.52 groups/day (K.W. Fraser pers. comm. 2000). 
Assuming a surveyed area of c.5 lOOha in the Caples, this equates to an estimate of 
approximately 500 ± 45 deer. This data will be discussed further in Chapters 4 and 5. 
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2.4 Discussion. 
2.4.1 Changes in deer density and distribution since 1987 
Densities of deer in the Caples have increased, but not significantly, since the last deer survey 
in 1986/87. Although, the differences between estimates of summer 1998/99 densities and 
1986/87 are likely to be larger because of a faster disappearance rate in 1998/99. 
Changes in altitudinal preference 
Since 1986/87, fallow deer in the Caples Valley have shown an increase in use of the higher 
altitudes, including the alpine areas. This could be due to competition, or a reduction in food 
availability at lower slopes forcing the deer population to higher altitudes in search of food. 
The increase of deer use at higher altitudes could also be because commercial helicopter 
shooting is not allowed in RHAs (Wild Animal Control Act 1977 Part 3 Section 27 and 28) 
and the deer have probably slowly learned that they are safe above the bush line from aerial 
hunters. Fallow deer in the Caples still prefer altitudes less than 800m, possibly because they 
are closer to the grassy flats on the valley floor which are important feeding areas (Chapman 
and Chapman 1975). Fallow deer in New Zealand were originally from stocks in Britain 
where they lived in parks. These habitats consisted of open woodlands, where they sheltered 
amongst the trees and grazed on grass (Chapman and Chapman 1975). Fallow deer are 
historically preferential grazers, preferring to graze on grass rather than browse on small trees 
and shrubs. They can, however, thrive in indigenous forests, even when grasses are scarce 
(Davidson and Nugent 1998). In the Caples Valley, the open grassland valley flats provide 
ideal grazing and the nearby bush edges provide shelter. Many reports of mobs with more 
than 100 deer were recorded in the Caples even up until the 1970s (anecdotal evidence). Since 
1970 when recreational hunters were given access into the valley, there have been fewer deer 
seen on the valley flats (anecdotal evidence). The largest mob seen during this study was 7 
deer. Steele Creek, which runs between the Caples Valley and the Greenstone Valley, does 
not have as much human activity so the deer are not disturbed as often. Fallow deer frequent 
the grassy clearings more often in Steele Creek presumably due to the lower disturbance and 
hunting pressure (Bruce Kyle pers. comm. 1999). In the Caples, the trend for an increasing 
spread up slope by the deer could be due to greater disturbance and hunting pressure and the 
lack of food available at lower altitudes. 
Cattle that graze in the valley also use the forest margins on the valley floor to shelter during 
harsh weather. Cattle also browse on vegetation and reduce seedling establishment by 
trampling. The effects cattle have on the forest are only restricted to the bush margins, they 
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rarely travel more than 100m into the forest (Johnson and Lee 1994). Interactions fallow deer 
have with the cattle are largely unknown. In England, Chapman and Chapman (1975) noted 
that fallow are found frequently grazing with cattle but also in another study show that they 
avoid fields used by cattle. In the Caples, fallow are known to graze with cattle and their 
behavior does not appear to be affected by the cattle and vice versa (Stuart Percy pers. comm. 
2000). 
Changes in aspect and slope preferences 
Fallow deer do not like strong winds or heavy rain and enjoy basking in the sun (Chapman 
and Chapman 1975). In the Caples, however, fallow prefer the cooler more exposed south 
facing slopes on the true left of the river, rather than the warm northerly slopes on the true 
right. A similar preference was recorded for fallow deer in the Blue Mountains (Nugent 
1983a). Deer also still prefer the flatter slopes but have shown an increase in the use of 
steeper slopes. This could mean food is becoming scarce in the forest and they need to search 
the more inaccessible places for food. A similar result was found in a study by Leader-
Williams (1980) on Reindeer in poor habitat conditions in South Georgia. 
Distribution changes in the valley 
Establishment of deer up the main valley and into Kay Creek has been slow. From personal 
observations, these areas have numerous bluffs and rocky faces (from previous slips) which 
deer tend to avoid. Environmental conditions are also harsher and there are no grassy 
clearings, which provide an abundant food supply during spring and summer. Fraser Creek, 
conversely, which shares similar environmental conditions to Kay Creek, has moderate to 
high numbers of deer, probably due to the presence of grassy clearings. In the Upper Caples, 
fallow deer numbers are also low. Red deer sign was observed at the head of the valley which 
could mean fallow deer competitiveness is lower in these areas, allowing red deer to invade. 
This could also be the case at the head of the Greenstone Valley; red deer live at the head of 
that valley also. 
Changes in habitat preference 
Silver and mountain beech associations were the most preferred forest habitats. This could be 
because they are more preferred as browse species compared to red beech (Riney et al. 1959). 
Deer have also been found to favour silver beech habitat in other studies (Ross 1978; Fraser 
and Leathwick 1990). Silver and mountain beech also tends to be more abundant around bush 
margins compared to red beech, which is where deer densities were relatively high. Although 
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fallow deer show preferences to different altitudes, slopes, and aspects it is highly probable 
that food availability has the strongest influence on distribution. Personal observations show 
that understorey plant species occur in small belts across the slope and are sparsely distributed 
between these areas. It is possible that frequency of pellet groups could be correlated to the 
presence of these belts. A survey which recorded abundance of plant species and presence of 
deer pellets, might show this correlation to be true. 
Historical trends in population numbers 
When deer are introduced into an area (of suitable habitat), not formally occupied by 
grazing/browsing ungulates, they go through an eruptive phase where they increase in 
numbers dramatically. Eventually food resources decrease, and the deer population declines, 
until an equilibrium between deer consumption and plant production is reached (McCullough 
1979). A slightly different scenario to this has occurred in the Caples. By the 1930s, 
approximately 30 years after colonisation, the deer population in the Caples reached large 
numbers (Fig. 2.11). Between 1937 and 1945 large numbers of deer were culled but numbers 
were allowed to build up again until 1958 when one of New Zealand's first 1080 (sodium 
monofluoroacetate) poison operations was conducted in the valley. Two hundred and forty 
seven fallow were found dead (Holden 1987). Fallow deer numbers increased again until 
recreational hunters were given access to the valley in 1971, and in 1981, the valley was given 
RHA status. There has been no significant increase in deer numbers since the last survey 12 
years ago, indicating that the deer population could be stabilising. This means that the number 
of deer harvested each season by hunters and the number of natural mortalities equals the 
number of deer being born. 
When first established, the fallow herd in the Caples Valley took advantage of the predator 
free environment, the valley floor grasslands were grazed, and the bush edges were used for 
shelter. Because of this, the bush edges became severely depleted of vegetation while the rest 
of the forested slopes remained relatively untouched. Cattle use of the bush margins also 
contributed to the depletion of vegetation in these areas. Periodic deer culling, and until 
recently, regular hunting, has changed the patterns of habitat use for the deer, and now more 
time is spent browsing the forested slopes. Much of the low altitude forest in the Caples has 
not had time to recover from the early effects of deer, and now the rest of the vegetation is 
slowly becoming depleted. A population of deer that has been left untouched will literally eat 
itself out of house and home, eventually suffer a population crash and equilibriate at a lower 
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Figure 2.11. Graph showing trends in a deer population left untouched after colonisation (natural) (adapted from 
McCullough 1979) and trends in the Caples fallow deer population since colonisation. NB. This graph is purely 
hypothetical and is not based on actual results. It is to show relative changes in deer densities. 
In the Caples, deer numbers were reduced before this population crash occurred. Therefore, 
the population level of fallow deer in the Caples is probably higher than if the population had 
been left alone (Fig. 2.11). Deer populations are known to fluctuate between 5-10% each year 
(Leopold 1951 in Caughley 1969). Another pellet count survey in 5-10 years would confirm 
whether the current management of the deer herd is allowing stabilisation of numbers to 
occur, or if in fact the fallow herd is increasing in numbers. 
2.4.2 Seasonal changes in deer distribution. 
During summer fallow deer preferred the lower altitudes possibly because they were closer to 
the grass on the valley floor. They also preferred altitudes > 1000m more in the summer, 
compared to the winter, which could be due to a combination of factors. In the winter the 
higher altitudes are likely to be covered in snow, creating very cold and difficult foraging 
conditions. During summer, however, the flush in spring growth will be delayed at higher 
altitudes and the deer may move up slope to take advantage of this. Fallow bucks are also in 
velvet during the summer months (November to February) (Pittaway 1992), and their antlers 
are very tender and susceptible to damage, so the snow tussock and alpine scrub may provide 
an environment which avoids antler damage. Personal observations have shown that deer 
pellets at high altitudes were generally larger, indicating the presence of mature bucks. Pellet 
counts are likely to include deer distribution a couple of months prior to the survey, because 
deer pellets can persist for that long. Because of this, winter counts are also likely to be a 
result of deer distribution during the rut. In the Blue Mountains fallow deer herd in West 
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Otago, New Zealand, Baker (1973) estimated peak breeding to occur around 301h April. In the 
Caples, breeding also occurs around this time, and varies depending on temperature. Fallow 
differ from other deer in that the does are drawn to the bucks territory and not vice versa 
(Chapman and Chapman 1975), therefore distribution of the deer could also be related to 
distribution of buck rutting stands. 
During the winter, frosts and snow greatly reduce growth of grass on the valley floor, and the 
deer need to spend more time in the forest in search of food. This may explain why deer 
change preference from flat ground and lowland grasslands in summer to forest slopes during 
winter. During winter, they are forced to feed only on what is available, so search some of the 
steeper slopes for more favourable foods. Temperature inversions in the valley means that 
during winter the valley floor experiences frosts and is much cooler at nights, this too could 
account for the decrease in deer use on the valley floor during winter. 
Fallow deer are habitual and territorial animals, they do not travel far from their place of birth, 
and occupy small home ranges of c.lOOha (Chapman and Chapman 1975). In the Blue 
Mountains, Otago, it was found that male fallow deer occupied territories of 17 4 ± 3 lha and 
females 83 ± 20ha with the average dispersal distance of fallow deer was recorded at 2.32km, 
compared with shifts of up to 32km for red deer (Nugent 1989a). This is likely to be why very 
few changes in seasonal distribution up and down the valley were noted in this study. Any 
changes that did occur were minor habitat changes that are most likely to be related to food 
availability. Distribution of fallow deer in the Caples is more likely to be a result of food 
availability than any other factor. The only noticeable lateral change in deer distribution was a 
reduction in deer during summer in the Lower Caples. It is possible that some of the deer are 
moving over the Humboldt range to the easterly facing slopes rising from Lake Wakatipu to 
take advantage of spring grass growth there. 
2.4.3 Changes in possum density and distribution since 1987 
Possum density in the valley has increased since the survey in 1986/87. However, an 
assessment of possum disappearance rate was not done. A qualitative assessment can be made 
from rainfall data. This indicates that possum densities in this recent survey are likely to be 
closer to densities in 1986/87 than appears, due to the low rainfall prior to the 1998/99 survey. 
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Changes in altitudinal preferences 
Possum numbers have increased significantly at altitudes > 1000m, but preference is still for 
altitudes <600m. This is very similar to other studies in New Zealand where possums have 
been found to prefer the lower altitude slopes (Clout and Gaze 1984). The increase in use of 
higher altitudes is a trend similar to that for fallow deer. It is possible that fallow deer are 
creating paths through the thick alpine scrub, which allows the possums to travel more easily 
to higher altitudes. Kean and Pracy (1949 in Wardle 1984) suggested a similar situation as 
being a major factor favouring build up and rapid spread of possum populations in New 
Zealand. 
Changes in aspect preferences 
Possum preference for aspect has shown little change, except for an increased preference for 
slopes facing the northeast to east. This increase can be related to the large increases in 
possum densities that occurred on the true right of the river where slopes tend to face that 
direction. Pellet counts that were conducted on this side of the valley were in beech forest but 
large areas on this side of the valley are fire-induced scrubland, mixed with grassland. The 
vegetation in this fire-induced environment may provide more den sites for possums and is 
likely to contain more seral species, which possums prefer (Owen and Norton 1995). 
Therefore this area may provide ideal conditions for possums and the excess numbers may be 
spreading into the surrounding beech forest. 
Distribution changes in the valley 
Since 1986/87 possums have spread further up both Fraser and Kay Creek but not further up 
the main valley. In the previous survey, presence of possum pellets was not detected in the 
Lower Kay Creek, and only the lower end of Fraser Creek had possum presence, but now all 
lines have shown presence of possums. Possums may have dispersed from the bush areas 
surrounding Scott Creek (Fig. 2.1), into the Upper Kay Creek, which could explain their 
absence from the Lower Kay Creek. The sudden spread up Kay and Fraser Creek might be 
due to the increase in possum numbers throughout the valley and competition for territories. 
Between 1978 and 1988 periodic trapping removed possums from the RHA (Chisholm 
1990a), but since then there has been only a few permits issued to commercial possum 
trappers (Dave Girling pers. comm. 2000). This low level of control since 1988 is the most 
likely explanation for the increase in numbers. 
The increase in possum densities in Kay and Fraser Creeks is likely to continue because there 
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are many areas where slips/floods have occurred and seral plants are growing. In a study by 
Owen and Norton (1995), three of the four most important food types in the Haast possum 
diet were seral species. One of these, Fuchsia excorticata, occurs up both Fraser and Kay 
Creeks. Hoheria glabrata, which is also a highly preferred seral species (Wallis and James 
1972), occurs up both creeks as well. This preference for seral species could also explain the 
abundance of possums on the true right of the river, this area as mentioned previously, has a 
large area of early successional plant species. 
Possums and mistletoes 
Observations in the valley have shown that Loranthaceae mistletoes are more abundant 
towards the head of the valley and in Fraser and Kay Creeks. The decline in mistletoes in 
New Zealand has been largely attributed to possums (Ogle and Wilson 1985). It is possible 
that the distribution of mistletoes in the Caples is correlated to the presence of possums. In 
recent studies it has been shown that the decline in mistletoes may not solely be due to 
possums (Ladley and Kelly 1995). The lack of pollination and seed spread by birds is also a 
major factor, however, possums have been reported to prey on native birds and compete for 
nest sites (Leathwick et al. 1983; Brown et al. 1993). It has also been shown that in 
floristically rich forests possums are having a minimal effect on mistletoes, possibly due to 
the abundance of other palatable plant species (Owen and Norton 1995). This is not likely to 
be the case in the Caples Valley; the beech forest is low in diversity, especially plants 
palatable to possums. Although there is no evidence that possums are reducing mistletoes in 
the Caples, considering the above factors, it is highly likely that they are. 
2.4.4 Seasonal changes in possum distribution. 
Effects of season on altitude 
Only minor seasonal changes in possum altitude preference were noted. Possum abundance 
was lower at higher altitudes during the winter, which is probably purely a temperature related 
change. The abundance of possums also decreased at lower altitudes during the winter, as 
with fallow deer in the valley, this could be a result of the valley temperature inversion (frosts 
and cool temperatures on the valley floor) and a decrease in grass growth. 
Effects of season on aspect 
During summer, possums preferred the flat terrain and northerly facing aspects, but during 
winter preference shifted towards the southerly facing aspects. Possums have preferences for 
different foods relative to their availability (Fitzgerald 1976), and during spring and early 
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summer, grass on the flat slopes of valley floor is abundant. It has been shown that during 
spring and summer that possums can travel up to one kilometre at night to feed on pasture. 
Diet studies have shown pasture grasses can account for 50% of the diet at these times 
(Harvie, 1973; Coleman et al. 1985; Green and Coleman 1986). This indicates the possums 
could be feeding on the grass during early spring and summer and moving up slope for 
autumn/winter as grass production decreases. The switch from preferring northerly facing 
aspects during summer and southerly facing aspects during winter is difficult to interpret, 
because of the incomparability of winter and summer results. The most likely explanation is 
that the possums using the flat slopes near the valley floor during summer are shifting up 
slope in winter (most of the flat terrain is on the true left of the river with south facing 
aspects). It is not likely that possums actually move from north facing aspects to south facing 
aspects, as that would mean crossing the river. 
Effects of season on slope preference 
Possum densities during winter were highest on the steeper slopes, compared to summer when 
densities were highest on flatter slopes. Determining possum preference for slope is difficult 
because they only spend 10-15% of their time on the ground (Winter 1976, Ward 1978, 
MacLennan1984 in Cowan 1998). A large part of the night is spent in the canopy; therefore, 
defecation's can land anywhere. The use of pellet distribution to determine slope preference is 
ambiguous. 
Seasonal changes in habitat preference 
The only seasonal change in habitat preference for possums was a decrease in the use of 
alpine areas and lowland grasslands in winter. During winter and summer, possum densities 
were highest in mountain beech habitats. Very few studies have looked at possum diet in 
Nothofagus forests. Some studies have reported possum impacts on Nothofagus species 
(Grant 1956; James and Wallis 1969; James 1974), however, it is generally the more preferred 
subcanopy species that are affected by possum browse in Nothofagus forests. Changes in 
habitat use for possums in the Caples are more likely to be related to the distribution of 
subcanopy species rather than canopy species (Nothofagus). 
Seasonal changes in distribution 
There was very little lateral movement of possums up and down the valley between seasons. 
The only noticeable changes in possum distribution were in Kay Creek. There seemed to be a 
preference for possums to occur in the Lower Kay Creek during summer but then shift to the 
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Upper Kay Creek during winter. This could be due to a number of factors such as; seasonal 
availability of foods, better den sites in some areas or dispersal of young. It must be noted that 
only one line was surveyed in the Upper Kay Creek area and it faced the northwest, this side 
may get more sun during winter and therefore be warmer. 
Any seasonal changes in possum distribution, as with fallow deer, are likely to be related to 
food availability. Owen and Norton (1995) noted that possum food utilisation was not 
constant throughout the year and was strongly influenced by seasonal shifts in the availability, 
and perhaps palatability, of key food types. They also found that several plant species not 
eaten in summer were consumed in the winter. 
2.4.5 Changes in hare density since 1987. 
Hare densities are very low in the Caples and do not seem to be increasing, although the 
accuracy of pellet counts for hares is questionable (Wong and Hickling 1999). Hares have 
shown a preference for bush edges in the alpine and lowland grassland areas and were not 
recorded in beech forest during this survey. Hares do cause damage to native vegetation but 
their numbers are very low in the Caples, and damage caused by other wild animals is of 
greater concern. 
2.4.5 Evaluation of pellet counting for estimating wild animal abundance. 
Methods of pellet counting to determine abundance of wild deer populations have had much 
criticism since its inception in the early 1930s. Since then the techniques used have been 
improved to increase precision. Plot sizes have been reduced, sampling size has increased, 
methods have been standardised, and statistics have been improved. Using pellet counts has 
its advantages over other methods in that it is simple, practical, and relatively cheap. In 
comparison with other techniques, Harris (1959 in Neff 1968) found that pellet count 
estimates of a mule deer population in Middle Park, Colorado, were within confidence limits 
of accurate estimates obtained during drive counts. In terms of estimating actual numbers of 
deer, its accuracy is not as solid. Perhaps the best use of pellet counts for wildlife managers is 
for determining long term changes in distribution and measuring relative changes in density 
rather than actual numbers. The Caples Valley is a good example of this type of use of pellet 
counts as it shows deer and possums are slowly spreading up Fraser and Kay Creeks and to 
higher altitudes. Estimating actual numbers is based on a number of assumptions. It assumes 
that deer defecate at a constant rate and disappearance rate is constant. However the method is 
only used as an approximate estimate of actual numbers and should not be taken as absolute. 
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There are however, many critiques of the use of pellet counts and the problems associated 
with the methods. Below are a few of the important sources of error in pellet counting. 
l. Observer bias : 
Pellet counting is a monotonous process, and because of this, observer efficiency is 
reduced over time. Pellet groups are missed, which leads to an underestimate of 
abundance. In a study by the Arizona Game and Fish Department 18 observers were tested 
on a series of plots. Observer counts varied from 41 to 85 pellet groups (Neff, 1962, 1963 
cited in Neff 1968). Weather conditions can also play a role, as during periods of cloudy, 
rainy days or when bright sunlight reflects from the ground, pellets can be missed. 
Different habitats may also be easier to search for pellet groups; for example, pellets are 
more difficult to find in forests with a dense spread of ferns, than an open forest with 
mainly bare ground. Largest errors in pellet counting are probably due to observer error. 
2. Interpretational error: 
Deciding the centre point of a group is also a problem, as deer pellet groups can be 
scattered or strewn-out, so some interpretational error between observers can occur, giving 
an inaccurate estimate of pellet density (Neff 1968). Deciding on what is an intact pellet 
can also be subjective and can vary between observers. To overcome this photo cards with 
descriptions could be produced (nationally) clearly showing what intact pellets look like. 
3. Defecation and decay rates : 
Deer defecate at different rates at different times of the year (Rodgers 1987). Also 
defecation rate differs with age and sex (Rowland et al. 1984). Therefore surveys of pellet 
counts need to be done at the same time of year so comparisons can be made. The use of 
disappearance rates prior to, and during, pellet count surveys is extremely important, and 
more emphasis should be placed on it when pellet counting. Differences in animal 
densities could be a result of disappearance rate rather than animal densities i.e. animal 
densities may show more deer at lower altitudes, but it may be that the decay of pellets is 
not as high at lower altitudes. 
Changes to pellet count techniques in the Caples Valley: 
Because pellet counts have been done in the valley in previous years, the most constructive 
approach is to use existing methodologies. However, counting pellets along lines (running 
from valley floor to bushline) is not necessarily the best method. Each line is counted as a 
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sampling unit, therefore numerous smaller lines running through the valley would provide 
more sampling units and thus reduce the error (Graham Nugent pers. comm. 1998), but 
comparisons between other years' data in the Caples could therefore not be accurately made. 
Disappearance rate is a very important factor, and more effort should be placed on providing a 
more reliable estimate. This could be achieved by marking a larger sample size. 
Using pellet counts to determine possum densities is difficult to do accurately. Due to the 
rapid decay rate of possum pellets, estimates of their density can fluctuate very rapidly. Pellet 
counts of possums do, however, provide a good indication of changes in distribution. To 
perhaps obtain a more accurate estimate of possum density a survey that is consistent with the 
NPCA's (National Possum Control Authority) current possum monitoring protocol should be 
undertaken. 
Eberhardt and Van Etten (1956) summed up pellet counting by saying" Most probably faecal 
counts do not sound very scientific to the average sportsman. One way of avoiding the issue 
lies in the use of the rather grandiose term 'Deer Activity Index' to describe results obtained 
from pellet counts, browse surveys and sundry observations. It seems likely that anyone using 
the method should be prepared for the eventual necessity for explaining the whys and 
wherefores to a critical audience". 
Estimating the abundance of wild animals will continue to be shrouded with problems. In the 
future the term 'Deer Activity Index' may become more common. It may be possible to 
produce a more reliable quantitative predictor of a 'Deer Activity Index' using a sum of 
measures such as browse, pellet counts and other factors, rather than just one factor. 
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CHAPTER 3: DIET AND BROWSE PREFERENCES. 
3.1 Introduction 
The effects introduced deer have had on native vegetation in New Zealand have been well 
documented. Succession has been altered (Smale et al. 1995), subcanopy and canopy plants 
have been depleted (see section 5.1.3 in Nugent 1992 for summary), and in some cases deer 
have been blamed for the reduction in habitat of native animal species (Mills and Mark 1977). 
Deer from the Cervidae family are largely selective in what they eat (Hofmann 1985). First 
they eat the most palatable species (see appendix 5 for a list of palatable plant species for deer 
in the Caples Valley) until they are removed from the browse tier, and then progressively the 
less favourable species become an important part of the diet (Mark and Baylis 1975). In some 
cases the status of a deer population (i.e. whether it is at pre or post peak densities) can be 
determined from the plant species present and availability in the forest (Stewart et al. 1987). 
Fallow deer, as described by Hofmann (1985), are grass-preferring intermediates, based on 
the morphological features of their intestine. This means they prefer open grasslands for 
intensive feeding, but can exploit other food resources if available, although Hofmann 
suggested that it is not wise to make generalisations about feeding habits. Fallow deer in New 
Zealand have adapted to living in the forest, and have done so successfully. In the Caples 
Valley, open grasslands exist where fallow deer can graze, but their use of these grasslands 
has decreased (see Chapter 2) and the deer now spend more time on the forested slopes. 
The quality of a deer herd depends on the quality of its habitat. Therefore knowing what 
plants the deer prefer, and how available these plants are, is important for management. For 
example, if plants, which are not normally part of the deer diet, show signs of browse, then 
this may indicate a reduction in availability of preferred food species. There are many ways to 
determine feeding habits and preferences for deer, but each has its limitations. Feeding site 
observations can be done by observing animals at a distance and recordings can be made on 
what they are feeding on. This is difficult to do for fallow deer in the Caples, as they are 
extremely elusive animals making observations difficult. Preference trials can also be used but 
they do not mimic deer feeding in the wild as they involve observations in captivity. 
Microscopic analysis of plant cuticles from faecal pellets have also been done in the past but 
has biases in the method, largely due to differential digestion. Perhaps the best available 
method is to quantify browse on plants in the natural habitat. In most cases, objectives of 
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wildlife management are not to produce a harvestable surplus but to maintain a balance 
between animal numbers and habitat. Therefore information on browse may be more closely 
related to management goals than other methods such as deer reproductive success and pellet 
counts. 
This chapter will discuss deer browse on plants throughout the Caples Valley to determine 
what species are important in the fallow deer diet. However, studies in the Blue Mountains 
(Nugent 1990) and Stewart Island (Nugent and Challies 1988) have shown that browse can 
only partly determine the diet, and browse on inconspicuous plants can be missed. Therefore 
rumen contents from fallow deer in the Caples Valley were also collected during this period 
and were analysed. 
3.2 Methods 
As in Nugent (1983b) the term 'diet' will be used to mean a quantitative assessment of the 
proportions of each food type in the total food intake of a population over a set period of time. 
3.2.1 Diet based on browse assessments 
Browse data for this study was collected during the month of March 1999. Methods of 
collecting browse data were different than that of previous years, as previous methods were 
not detailed enough. In the past, browse recordings were noted at the same time as 
remeasurements of the New Zealand Forest Service (NZFS) 20m x 20m vegetation plots, 
which are on lines 16, 18, 20, 22, 24, 26, 27 and 29. However, this did not involve checking 
all foliage on all plants in the browse tier ( <2m). The method used in this study, however, 
required detailed assessments of browse on all foliage up to 2m in height. Two metres is the 
height fallow deer can reach to. In addition this survey also included lines 17, 19, 21, 23, 25, 
28, 30, 31 and 33 (NB: these 9 lines and the 8 with vegetation plots are also pellet lines). The 
methods used in this survey are also different to those previously in that smaller plots were 
used at different locations along the lines. 
The 17 pellet lines that were established in the Caples Valley by the New Zealand Forest 
Service, between 1976 to 1987, were sampled during this study (Figure 2.1), as these lines 
were initially established to represent all environmental gradients in the valley. As with pellet 
counts, Line 32 was not sampled. 
The methods used for browse assessments were as follows: 
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Each line was split into 100m altitude intervals using Topographical maps 260-E40 Earnslaw, 
260-E41 Queenstown and 260-D41 Eglinton, and a random number determined the altitudinal 
sampling point within that 100m range. From the random altitude, another random number 
was used to determine distance left or right (distance is number of steps <100) to the plot. 
Each plot was 4m x 4m, and was split into Im x Im subplots, so in total there were 16 
subplots at each sampling point. In each subplot, species present in the <2m to >30cm tier and 
<30cm tier were recorded. This differs from other studies in the Caples which did not include 
plants <30cm in browse surveys. Deer can browse on any vegetation less than 2m which is 
why plants in the <30cm tier were included in this study. It was also recorded on the data 
sheets if plants in the <30cm tier were <5cm. This is a modified version of that used by 
Wardle et al. (1971) as fallow deer are smaller than red deer and utilise fodder in each tier 
differently. Every plant species in each tier was recorded as either present or absent from each 
subplot and the presence or absence of deer browse was noted. Also each species was scored 
on the degree of damage caused by browsing, based on classifications in Allen and McLennan 
(1983), they are as follows: 
1= Light- browse on one or two shoots only. 
2=Moderate- browse on more than one or two shoots, but majority not browsed. 
3=Heavy- browse on the majority of shoots on most plants. 
From the browse data the following indices were calculated; after Rose and Burrows (1985). 
Data was analysed as a total of all plots on all lines: 
a) Browse index (BI) 
b) 
An index of the total amount of browsing on the species over a group of plots 
(vegetation type, association, or area) 
BI= I (browse ratings). 
Percentage Total Browse (%TB) 
The amount of browsing on a species as a proportion of total browsing on all species 
over a group of plots. 
%TB= BI 
I(BI of all species) 
X 100 
1 
c) Browse Pressure Index (BPI) 
Also called "weighted % browse frequency" by Wardle et al. (1971). This is a 




Where n = the number of plots in which a species is present in the browse tier ( <2m to 
>30cm or <30cm). 
At each plot the presence or absence of moss and lichen was recorded as well as the following 
site data: altitude, aspect, slope, canopy, subcanopy, seedling cover, ground cover and a 
general deer score (GDS). GDS is a score of deer use in the area and is determined by factors 
such as deer browse, number of pellet groups, deer tracks and antler rubbing. It was scored as 
follows: 
1= Site accessible but no sign seen, or site may be very steep and difficult to get at, 
palatables untouched. 
2= Light browse, some palatables untouched, few groups of pellets seen, old deer 
tracks (overgrown, covered in leaf litter). 
3=Moderate browse, most palatables browsed, pellet groups moderately abundant, 
deer tracks more noticeable. 
4= Heavy browse, all palatables browsed and some unpalatables browsed, pellet 
groups abundant and tracks well used. 
3.2.2 Diet based on rumen samples 
Diet was also determined by collecting rumen samples from hunters during the 1998 and 1999 
hunting season. Hunters were asked to supply approximately one litre of rumen contents, 
which were frozen until analysis. As an incentive, hunters who supplied rumen samples were 
given a petrol voucher. A total of 19 rumens were obtained which represented (as much as 
possible) environmental conditions throughout the entire length of the valley and different age 
and sex classes. 
Analysis followed the method of Peter Sweetapple (pers. comm. 2000): 
Rumen contents were sieved through a 4mm sieve (following Nugent 1990) until 
approximately 10-20g of material was obtained. Samples were sorted through and analysed 
macroscopically (Nugent 1983b), and sorted into species groups where possible. Some 
fragments were unable to be identified, so were recorded as such. Griselinia littoralis was 
split into 3 groups, dead leaf litter, green material, and stems. Nothofagus species were also 
split into 3 similar groups. When finished, samples were oven dried and weighed and results 
were recorded as percentage dry weight of all the samples. 
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3.2.3 Natural exclosures 
These were subjectively chosen, along the 17 pellet lines, in areas inaccessible to deer and 
were conducted at the same time as browse assessments. These areas were generally bluffs, 
large rocks, or very steep areas. Areas that had fallen trees or other debris, which excluded 
deer, were also considered. A minimum of one exclosure was found on each line, except Line 
30, which had no suitable sites. As much as possible, natural exclosures were also located to 
represent different altitude classes. Not all natural exclosure plots were 4m x 4m due to the 
size of the exclosure. Each exclosure was split into lm x lm subplots and as with browse 
assessments, presence or absence of species in the <2m to >30cm tier and <30cm tier were 
recorded. The four man made exclosure plots in the Caples only occur half way up the valley 
on the true left, along a single transect (Fig. 1.1). Therefore the exclosures are not 
representative of all forest conditions, which is why natural exclosures were chosen, as they 
are more representative of the entire valley. 
Results from natural exclosure plots were compared with presence/absence of plant species 
from browse plots to get Forest versus Natural exclosure comparisons. Comparisons were 
made with chi-square analyses. 
3.2.4 Vegetation-environment relationship 
Canonical correspondence analysis (CCA) (ter Braak and Smilauer 1998) was used to 
investigate relationships between environmental factors and plant browse and between 
environmental factors and plant species present. The four environmental factors that were 
used were, altitude, slope, aspect, general deer score (GDS). Although GDS is not completely 
independent of browse data. Aspect was measured in degrees from north. CCA is an eigen 
vector ordination technique that also produces a multivariate direct gradient analysis. CCA 
aims to visualise 1) a pattern in community variation, as in standard ordination, and also, 2) 
the main features of species' distributions along the environmental variables (ter Braak 1987). 
3.3 Results. 
3.3.1 Browse assessments 
Percentage of total browse. 
Table 3.1 and 3.2 represent presence of browse on plant species. In total 17 plant species in 
the <2m to >30cm tier were browsed and 22 species in the <30cm tier were browsed from a 
total of 83 plots (1328 sub-plots). In both tiers Coprosma species made up c.64% of the total 
browse. Polystichum vestitum was the next most important species, totalling c.12% of the 
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browse in the <2m to >30cm tier and c.10% in the <30cm tier. Nothofagus species were next 
important in the <2m to >30cm tier with nearly 10% of the total browse, followed by Myrsine 
divaricata with c.6%. 
The most important browse species in the <2m to >30cm tier was Coprosma aff parviflora 
sp."t" with 21.19% of the total browse, followed by Coprosma cuneata, Polystichum 
vestitum, and Coprosma colensoi. Results were similar in the <30cm tier, with Coprosma aff 
parviflora sp."t" being the most important (17.77%) followed by C.colensoi, C.cuneata, and 
C.pseudocuneata with 17 .36%, 11.57% and 11.57% respectively. Other species that were 
browsed were of less importance. 
Percentage of plants browsed. 
In the <2m but >30cm tier, G. littoralis and Pittosporum eugenioides experienced the highest 
browse pressure, (100%) with only two and one plants respectively, followed by Coprosma 
colensoi and Myrsine divaricata with 60.87% and 58.33% respectively. At the other end of 
the scale the three Nothofagus species had the lowest percentage of plants browsed, all less 
than 7%. Results for the <30cm tier were, however, different. G. littoralis actually had one of 
the lowest percentages of browse (0.71 %) along with the three Nothofagus species. Coprosma 
lucida was the most frequently browsed plant with 100% and the next highest were C. aff 
parviflora sp."t" and Gaultheria antipoda, with 55.84% and 50% respectively. 
Some palatables were not even present in the <2m to >30cm tier such as Pseudopanax 
colensoi and P. crassifolius (see Fig. 3.1 for picture of browse on P. crassifolius). Those 
palatables that were present, such as Griselinia littoralis, had high levels of browse (100% ). 
In the <30cm tier on the other hand, palatable species were present and in some cases, 
abundant. Griselinia littoralis is a good example, being present in 141 plots. When results 
were recorded for the species <30cm, a note was made as to whether it was also less than 5cm 
in height. Of the Griselinia plants present, all but one was less than 5cm in height. This also 
applied for other plants but to a lesser extent. 
Percentage of total browse and Browse Pressure Index (based on browse scores) 
Table 3.3 and 3.4 show similar results to the presence/absence of browse data but a different 
method was used. Results for this method are based on browse scores: heavy, moderate and 
light (after Rose and Burrows 1985). Again Coprosma species made up the majority of the 
total browse in the <2m to >30cm tier and <30cm tier with c.70% and c.62% respectively. 
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Nothofagus species were the next important browse species in the <2m to >30cm tier with 
c.8% of the total browse followed by Polystichum vestitum with c.7%. In the <30cm tier 
Pseudopanax simplex is the second most frequently browsed plant (9.36%) followed by 
Polystichum vestitum and Nothofagus species with 6.24% and 6.23% respectively. 
Table 3.1 Presence of browse on plant species in the <2m but >30cm tier. 
Species Number of Number of Percentage Percentage 
plots containing plots containing of plots with of total 
s12ecies browsed 12lants browsed 12lants browse 
Coprosma aff parviflora sp. "t" 34 25 73.53 21.19 
Coprosma cuneata 71 21 29.58 17.80 
Coprosma colensoi 23 14 60.87 11.86 
Polystichum vestitum 95 14 14.74 11.86 
Coprosma pseudocuneata 135 10 7.41 8.47 
Myrsine divaricata 12 7 58.33 5.93 
Nothofagus menziesii 240 7 2.92 5.93 
Nothofagus cliffortioides 75 5 6.67 4.24 
Pseudopanax simplex 7 3 42.86 2.54 
Coprosma propinqua 6 3 50.00 2.54 
Coprosma linariifolia 9 2 22.22 1.69 
Griselinea littoralis 2 2 100.00 1.69 
Astelia nervosa 9 1 11.11 0.85 
Gaultheria antipoda 13 1 50.00 0.85 
Nothofagus fusca 58 1 1.72 0.85 
Pennantia corymbosa 2 1 50.00 0.85 
Pittoseorum eus.enioides 1 1 100.00 0.85 
Table 3.2 Presence of browse on plant species in the <30cm tier. Numbers in () represent <5cm. 
Species Number of Number of Percentage Percentage 
plots species plots containing of plots with of total 
is present browsed plants browsed plants browse 
Coprosma aff parviflora sp. "t" 77 (5) 43 55.84 17.77 
Coprosma colensoi 96 (27) 42 43.75 17.36 
Coprosma pseudocuneata 149 (6) 28 18.79 11.57 
Coprosma cuneata 111 (12) 28 25.22 11.57 
Polystichum vestitum 136 (1) 23 16.91 9.50 
Pseudopanax simplex 38 (7) 19 50.00 7.85 
Pennantia corymbosa 72 (54) 9 12.50 3.72 
Coprosma propinqua 22 (1) 7 31.82 3.71 
Myrsine divaricata 25 (10) 7 28.00 2.89 
Nothofagus menziesii 390 (155) 7 1.79 2.89 
Pseudopanax crassifolius 28 (6) 7 25.00 2.89 
Astelia nervosa 17 (2) 5 29.41 2.07 
Nothofagus cliffortioides 422 (294) 4 0.95 1.65 
Nothofagus fusca 437 (285) 2 0.46 0.83 
Coprosma foetidissima 7 (1) 2 28.57 0.83 
Pseudopanax colensoi 6 (1) 2 33.33 0.83 
Rubus cissoides 8 (5) 2 25.00 0.83 
Astelia linearis 3 1 33.33 0.41 
Gaultheria antipoda 2 1 50.00 0.41 
Griselinea littoralis 141 (140) 1 0.71 0.41 
Coprosma lucida 1 1 100.00 0.41 









Figure 3 .1 Browsing damaged on a Pseudopanax crassifolius sapling. 
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Table 3.3. Browse scores for plant species in the <2m but >30cm tier. 
Species Browse % of Total Browse 
Index (BI) Browse Pressure 
(%TB) Index (BPI) 
Coprosma aff parviflora sp. "t" 43 19.72 1.26 
Coprosma cuneata 34 15.60 0.48 
Coprosma colensoi 31 14.22 1.35 
Coprosma pseudocuneata 29 13.30 0.21 
Polystichum vestitum 16 7.34 0.17 
Myrsine divaricata 12 5.50 1.00 
Coprosma propinqua 9 4.13 1.50 
Nothofagus cliffortioides 9 4.13 0.12 
Pseudopanax simplex 7 3.21 1.00 
Coprosma linariifolia 6 2.75 0.67 
Griselinea littoralis 6 2.75 3.00 
Nothofagus menziesii 7 2.75 0.03 
Gaultheria antipoda 3 1.38 0.23 
Nothofagus fusca 2 0.92 0.03 
Pittosporum eugenioides 2 0.92 2.00 
Astelia nervosa 2 0.91 0.22 
Pennantia corymbosa 1 0.46 0.50 
Table 3.4. Browse scores for plant species in the <30cm tier. 
Species Browse % of Total Browse 
index (Bl) browse Pressure 
(%TB) Index(BPI) 
Coprosma aff parviflora sp."t" 107 19.63 1.39 
Coprosma colensoi 87 15.69 0.91 
Coprosma pseudocuneata 64 11.74 0.43 
Coprosma cuneata 54 9.91 0.49 
Pseudopanax simplex 51 9.36 1.34 
Polystichum vestitum 34 6.24 0.25 
Pennantia corymbosa 21 3.85 0.29 
Nothofagus menziesii 20 3.67 0.05 
Myrsine divaricata 19 3.49 0.76 
Coprosma propinqua 18 3.30 0.82 
Pseudopanax crassifolius 16 2.94 0.57 
Astelia nervosa 13 2.39 0.76 
Nothofagus cliffortioides 7 1.28 0.02 
Nothofagus fusca 7 1.28 0.02 
Pseudopanax colensoi 6 1.10 1.00 
Coprosma foetidissima 5 0.92 0.71 
Rubus cissoides 4 0.73 0.50 
Coprosma lucida 3 0.55 3.00 
Griselinea littoralis 3 0.55 0.02 
Pseudowintera colorata 2 0.37 0.25 
Astelia linearis 1 0.18 0.33 
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Table 3.5 Percent total browse of plant species, based on browse scores, in the <2m to >30cm tier only. Data 
from 1971 to 1989 is from both the Greenstone and Caples Valley (Chisholm 1990a). 1999 data is from the 
Caples Valley only. 
Species 1971 1976 1982 1989 1999 
Nothofagus spp. 16.5 17.5 2.4 0.0 7.80 
Coprosma spp. 58.5 41.4 32.5 47.0 69.40 
Myrsine divaricata 6.5 9.6 8.4 9.0 5.50 
Polystichum vestitum 3.9 9.0 0.0 3.0 7.34 
Pseudopanax simplex 4.8 4.0 6.0 13.0 3.21 
Astelia spp. 2.6 3.4 8.4 4.5 0.91 
Griselinia littoralis 0.0 3.4 19.3 9.0 2.75 
Carpodetus serratus 2.6 3.4 0.0 3.0 0.0 
Rubus spp. 0.0 1.0 7.2 10.0 0.0 
others 4.8 10.7 13.2 2.7 3.09 
Table 3.6. Browse pressure index (BPI), based on browse scores, for the <2m to >30cm tier only. BPI values 
from 1971 to 1989 are for the Greenstone and the Caples Valley (Chisholm 1990a). The values for 1999 are for 
the Caples Valley only. 
Species 1971 1976 1982 1989 1999 
Nothofagus spp. 1.4 0.5 0.03 0.0 0.05 
Coprosma spp. 2.8 1.1 0.4 0.7 0.55 
Myrsine divaricata 3.0 1.4 0.4 0.7 1.0 
Polystichum vestitum 2.3 0.9 0.0 0.3 0.17 
Pseudopanax simplex 2.8 1.4 0.5 1.0 1.0 
Astelia spp. 3.0 1.2 1.4 0.8 0.22 
Griselinia littoralis 0.0 1.5 1.8 0.8 3.0 
Carpodetus serratus 3.0 1.5 0.0 0.8 0.0 
Rubus spp. 0.0 0.1 0.7 0.7 0.0 
others 2.7 0.9 0.3 0.5 0.30 
Browse pressure index was highest on those species listed as palatable to deer by Wardle et al. 
(1971), and Stewart et al. (1987) (Appendix 5). In the <2m to >30cm tier a maximum BPI of 
3 was scored for Griselinia littoralis (see Fig. 3.2 for picture of browse). The next highest 
score was 2 for Pittosporum eugenioides. Coprosma propinqua, C.colensoi and C. aff 
parviflora sp."t" were the next highest with scores of 1.5, 1.35 and 1.26 respectively. 
Nothofagus menziesii and N. fusca scored the lowest with 0.03 each. In the <30cm tier, results 
were different; Griselinia littoralis had one of the lowest BPI with a score of 0.02, and all 
three Nothofagus species scored <0.05. At the other end of the scale Coprosma lucida scored 
the highest BPI with a maximum of 3, then Pseudopanax simplex on 1.34 and Gaultheria 
antipoda on 1.5. 
Changes in percent total browse (based on browse scores) 
The percentage of total browse on Nothofagus species steadily decreased from 16.5% in 1971 
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to zero in 1989, but since then has risen to 7.8% in 1999 (Table 3.5). Browse on Coprosma 
species has been increasing since 1989, and now makes up nearly 70% of the total browse. 
Browse on Carpodetus serratus and Rubus species has fluctuated over the years, and now 
both have not been recorded as browsed. Another notable change is the decrease in use of 
some palatables such as Griselinia littoralis, Pseudopanax simplex and Astelia species since 
1989. 
Changes in Browse Pressure Index (BPI) (based on browse scores). 
Browse pressure index for Nothofagus species has also shown a steady decrease since 1971 
until 1989 when zero browse was recorded. This recent survey, 1999, has shown browse on 
Nothofagus to be on the increase again with a BPI of 0.05, (Table 3.6). Except for 1982, 
browse pressure on Coprosma species has shown a steady decrease to a value of 0.55 in this 
recent survey. Since 1982 browse pressure on Myrsine divaricata has been increasing, to a 
value of 1 in this survey but is still not as high as 1971 with a value of 3. Browse pressure on 
Griselinia littoralis has increased since the last survey from a value of 0.8 to a maximum 
value of 3 in this survey. However, the value for Griselinia littoralis in this survey is based on 
a browse score from one plant. Browse pressure on Astelia species has shown a steady 
decrease since 1971, and is now very low with a value of 0.22. Browse pressure on 
Pseudopanax simplex has remained stable since the last survey in 1989 with a value of 1. 
3.3.2 Rumen samples 
From 19 rumen samples a total of 27 different species were identified, not including 
graminoids which presumably included more than one species, and unidentified plants (Table 
3.7). Each sample had between 6-14 different species with an average of 8.6 species per 
sample. One unidentified fruit and one unidentified seed were found. 
As a group, canopy and subcanopy trees were the most significant part of the diet, 
contributing c.45% of the dry weight, followed by graminoids (c.28%), shrubs (c.9%) then 
fungi (c.8%). Gramnoids were the single most important "species" contributing c.28% of the 
diet dry weight. As a group, Nothofagus made up c.31 % of the diet dry weight. Griselinia 
littoralis was the next most important species consisting c.10% of the dry weight, followed by 
fungi, then Coprosma species. Nothofagus, when split up into species, showed Nothofagus 
menziesii to be consumed the most (8% of dry weight) followed by N. cliffortioides and N. 
fusca (c.5% and c.4% respectively). Nothofagus stems were an important part of the total 
Nothofagus dry weight contributing a total of c.9% of the dry weight consumed. 
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Table 3.7 Diet of fallow deer from 19 rumen samples taken from the Caples Valley. 
* not detected in browse survey. 
Species %Dry Total% % 
weights Dry frequency 
wei hts 
Trees total 45.76 
Carpodetus serratus <0.1 5.26 
Griselinia littoralis 10.57 
Stems 0.73 26.32 
Green leaves 0.83 10.53 
Leaf litter* 9.01 68.42 
Hoheria glabrata 0.20 5.26 
Nothofagus species (beech) 31.44 
N. cliffortioides 5.13 68.42 
N.fusca 4.56 63.16 
N. menziesii 8.00 89.47 
Beech stems 9.36 68.42 
Beech leaf litter* 3.87 84.21 
Unidentified beech 0.52 NIA 
Pseudopanax crassifolius 3.76 26.32 
Shrubs total 9.17 
Coprosma species 5.28 78.95 
Coriaria sarmentosa* 0.43 10.53 
Gaultheria species <0.1 5.26 
Leucopogon fraseri * 1.52 31.58 
Myrsine divaricata 1.92 36.84 
Pennantia corymbosa <0.1 10.52 
Subshrubs total 2.50 
Raoulia tenuicaulis* 2.50 10.52 
Climbers total <0.1 
Rubus schmidelioides <0.1 10.52 
Unidentified wood;y elants total 4.60 
Stems 4.30 NIA 
Leaves 0.30 NIA 
\ a 
Ferns total 1.40 
Blechnum penna-marina* 0.20 31.58 
Grammitis billardieri* <0.1 10.52 
Polystichum vestitum 1.20 31.58 
Monocotyledons total 27.28 
Unidentified graminoids * 27.28 94.74 
Herbs total 0.35 
Acaena anserinifolia * <0.1 10.52 
Anisotome species* <0.1 26.32 
Epilobium nummularifolium * <0.1 10.52 
Hydrocotyle species* <0.1 15.79 
Nertera dichondraefolia* <0.1 15.79 
Trifolium species * <0.1 10.52 
Unidentified herbs <0.1 NIA 
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Table 3.7 cont.. .. %Dry Total% % 
weight dr~ weight freguenc~ 
Lichen total 0.44 
Cladonia species* 0.27 21.05 
Foliose lichen* 0.05 5.26 
Unidentified* 0.11 NIA 
Moss total 0.53 
Moss species* 0.53 81.25 
Fungi total 7.76 
Agaricale species* 5.25 26.31 
Unidentified fungi* 2.50 NIA 
Out of a total of 10.57% of the dry weight contributed by G. littoralis, leaf litter accounted for 
c.9% while green leaves accounted for only 0.83%. Herbs were grouped together when 
weighed because the sample sizes were so small. Other species that accounted for <0.1 % of 
the dry weight were also too small to be weighed individually. Every sample had at least one 
species of Nothofagus present; graminoids were the next most common "species" occurring in 
c.95% of the samples. Moss and Coprosma species were also frequently eaten, occurring in 
c.81 % and c.79% of the samples respectively. 
3.3.3 Forest versus Natural Exclosure comparisons. 
In total 53 different plant species were recorded in the <30cm tier in the forest and 31 in the 
<2m to >30cm tier, from 83 plots (1328 sub-plots). In the natural exclosures 53 different 
plants were recorded in the <30cm tier and 34 in the <2m to >30cm tier, from 20 plots (280 
sub-plots) (Table 3.8 and 3.9). A total of 63 different species were recorded from all plots. 
Tree and shrub species. 
Phyllocladus alpinus was the only unpalatable species that occurred significantly more in the 
forest (c.7% for both tiers) than in natural exclosures (2.5% for both tiers). F= will be used for 
species frequency in forest plots and NE= for species frequency in natural exclosure plots. 
Podocarpus hallii and Pseudowintera colorata occurred significantly more often in the 
natural exclosures despite being unpalatable to deer (<2m, >30cm F= 9.08%, NE=17.50%. 
<30cm, F=14.29%, NE=19.64%: <2m, >30cm F=0.45%, NE=2.50%. <30cm F=0.60%, 
NE=2.14% respectively). Of the Nothofagus species present, Nothofagus menziesii and N. 
clif.fortioides were significantly more common in the forest in all tiers, except the <2m to 
>30cm tier for N. clif.fortioides (N. menziesii <2m, >30cm F=l 7.86%, NE=8.92%. <30cm 
F=29.02%, NE=l 1.43%: N. clif.fortioides <2m, >30cm F=5.58%, NE=3.21 %. <30cm 
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F=31.40%, NE=17.14%). N. fusca in the <30cm tier was significantly more common in the 
forest but in the <2m to >30cm tier was significantly more common in the natural exclosures 
(<2m, >30cm F=4.32%, NE=20.71 %. <30cm F=32.51 %, NE=23.93%). 
The three Pseudopanax species that were present were all significantly higher in the natural 
exclosures (P. colensoi <2m, >30cm F=0.07%, NE=2.14%. <30cm F=0.45%, NE=3.93%: P. 
crassifolius <2m, >30cm F= 0.22%, NE=l0.36%, <30cm F=0.52%, NE=12.86%: P. simplex 
<2m, >30cm F=0.52%, NE=6.07%. <30cm F=l.41 %, NE=l0.71 %). Griselinia littoralis and 
Pittosporum eugenioides were also significantly more frequent in the natural exclosures for 
both tiers (respectively <2m, >30cm F=0.15%, NE=20.71 %. <30cm F=l0.49%, NE=28.21 %: 
<2m, >30cm F=0.07%, NE=5.71 %. <30cm F=0.52%, NE=4.29%). Myrsine divaricata and all 
of the Coprosma species, except C. pseudocuneata, were also more common in the natural 
exclosures. 
Graminoids 
Uncinia filiformis occurred significantly more often in natural exclosures ( <30cm F=0.22%, 
NE=9.64%) and U. uncinata was only found within the exclosures. Other grass species were 
uncommon both in the forest and in natural exclosures. 
Ferns 
Of the fem species, Asplenium bulbiferum, A. flaccidum, Blechnum fluviatile, Hypolepis 
millefolium, Polystichum vestitum and Phymatosorus diversifolius all occurred significantly 
more often in the natural exclosures in the <30cm tier (A, bulbiferum F=0.22%, NE=l0.71 %: 
A. flaccidum F=0.07%, NE=4.29%: B. fluviatile F=l.13%, NE=3.21 %: H. millefolium 
F=l.71 %, NE=7.86%: P. vestitum F=l0.12%, NE=39.29%: P. diversifolius F=0.15%, 
NE=3.93%). Polystichum vestitum was the only fem to reach the <2m to >30cm tier, and 
occurred significantly more often in the natural exclosures in this tier also ( <2m, >30cm 
F=7.07%, NE=23.93%). 
Climbers 
Of the climbers, Rubus cissoides occurred significantly more often in the natural exclosures 
for both tiers (<2m, >30cm F=l.26%, NE=7.86%. <30cm F= 0.60%, NE=l0.36%). The other 
Rubus species, Rubus schmidelioides, occurred more frequently in the natural exclosure in the 
<30cm tier (F=0.15%, NE=2.50%), but showed no difference between forest and natural 
exclosure plots in the <2m to >30cm tier. 
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Table 3.8. Comparison of the frequency of tree and shrub species in forest plots and natural exclosure plots for 
the <2m to >30cm tier and the <30cm tier. (*=5%, **=2.5%, ***=1 %, ****=0.5%, *****=0.1 % level of 
significance from the chi-squared distribution. NS= not significant). "Nothofagus X" are hybrids between red 
and mountain beech. (H, M, L stand for highly preferred to deer, moderately preferred and least preferred, 
respectively (Wardle et al. 1971; Stewart et al. 1987, see Appendix 5). Species without rankings could not be 
found in the literature). 
Percentage of plots with plant species present 
Species <2m but >30cm tier <30cm tier 
Natural Natural 
Forest Exclosure Forest Exclosure 
Aristotelia fruticosa 0.36 
Aristotelia serrataH 0.07 
Carpodetus serratusH 0.71 4.29 
Coprosma ciliataM 1.79 1.26 3.57 ** 
C. colensoiM 1.71 5.71 ***** 7.14 7.86 NS 
C. cuneata 5.28 15.00 ***** 8.26 17.14 ***** 
C. foetidissimaHM 11.43 0.52 11.43 ***** 
C. linariifolia 0.67 8.93 ***** 3.05 8.93 ***** 
C. lucidaH 0.71 0.07 1.07 *** 
C. aff parviflora sp. "t"M 2.53 13.21 ***** 5.73 13.57 ***** 
C. propinquaM 0.45 4.64 ***** 1.64 4.64 *** 
C. pseudocuneataM 10.04 7.5 NS 11.07 8.21 NS 
Coprosma spp 1.07 0.29 1.79 *** 
Dracophyllum longifoliumL 0.97 1.04 
Dracophyllum menziesiiL 1.07 1.07 
Fuchsia excorticataH 0.07 0.71 NS 0.07 1.07 *** 
Gaultheria antipodal 0.15 2.14 ***** 0.15 1.07 * 
Gaultheria depressa 0.74 3.79 0.71 * 
Griselinia littoralisH 0.15 20.71 ***** 10.49 28.21 ***** 
Hebe salicifoliaM 0.71 1.79 
Hoheria glabrataH 4.60 3.57 
Myrsine divaricataM 0.89 12.14 ***** 1.86 15.36 ***** 
Nothofagus clifJortioidesM 5.58 3.21 NS 31.40 17.14 ***** 
N.fuscaM 4.32 20.71 ***** 32.51 23.93 ***** 
"Nothofagus X"M 0.37 4.54 1.43 NS 
N. menziesiiM 17.86 8.92 ***** 29.02 11.43 ***** 
Pennantia corymbosaM 0.15 1.07 * 5.36 8.57 NS 
Phyllocladus alpinui 6.77 2.5 ** 6.85 2.50 ** 
Pittosporum eugenioides 0.07 5.71 ***** 0.52 4.29 ***** 
Podocarpus hallil 9.08 17.50 ***** 14.29 19.64 ***** 
P. nivalii 0.74 1.19 
Pseudopanax colensol 0.07 2.14 ***** 0.45 3.93 ***** 
P. crassifolius H 0.22 10.36 ***** 0.52 12.86 ***** 
P. simplexM 0.52 6.07 ***** 1.41 10.71 ***** 
Pseudowintera colorataL 0.45 2.50 **** 0.60 2.14 * 
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Table 3.9. Comparison of the frequency of climbers, graminoids, ferns, and herbaceous plant species in forest 
plots and natural exclosure plots for the <2m to >30cm tier and the <30cm tier. (*=5%, **=2.5%, ***=l %, 
****=0.5%, *****=0.1 % level of significance from the chi-squared distribution. NS= not significant). (H, M, L 
stand for highly preferred to deer, moderately preferred and least preferred, respectively (Wardle et al. 1971; 
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Other plant species that were found in the forest, that had not previously been recorded in the 
valley were Blechnum discolor, Epilobium nummularifolium, Leptopteris superba, Aristotelia 
fruticosa and Gastrodia cunninghamii (see Appendix 6 for full species list). 
3.3.4 Vegetation- environment relationships 
Browse in the <2m to >30cm tier. (Figure 3.3) 
The first two axes of the canonical correspondence analysis account for 73.6% of the variance 
in the species browse data. On Axis 1, slope is the strongest factor explaining variation 
(shown by the length of the arrows), whereas aspect is the least important factor. Altitude and 
GDS were the most highly correlated with Axis 2. There is a strong relationship between 
browse on plants and environment as shown by the high species-environment correlation 
(Table 3.10). 
Browse in the <30cm tier. ( Figure 3.4) 
The first two axes of the canonical correspondence analysis account for 75.7% of the variation 
in the species browse data. On Axis 1, altitude is the strongest factor explaining variation and 
on Axis 2 GDS and slope are the most highly correlated variables. Again aspect is the least 
important and a strong relationship exists between browse on plants and environmental 
variables (Table 3.10). In both tiers (Figs 3.3 and 3.4), browse on G. littoralis is strongly 
correlated with GDS. Also in both tiers, browse on Astelia nervosa, Gaultheria antipoda and 
Coprosma pseudocuneata is correlated with altitude. 
Table 3.10 Eigenvalues, species-environment correlations and interset correlations of environmental variables 
with the first two axes of the canonical correspondence analysis (CCA). 
Browse <2m to Browse <30cm Presence <2m to Presence <30cm 
>30cm. >30cm 
Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2 
Altitude 0.489 0.385 -0.732 -0.038 -0.820 -0.062 -0.797 -0.074 
Aspect 0.274 0.035 -0.013 0.306 0.136 -0.196 0.098 0.185 
Slope 0.705 -0.237 -0.254 -0.450 0.050 -0.213 -0.045 -0.008 
GDS -0.442 0.326 0.227 0.520 0.323 -0.449 0.093 0.590 
Eigen Value 0.691 0.453 0.411 0.453 0.418 0.192 0.312 0.148 


















































Figure 3.3. Canonical Correspondence Analysis (CCA) ordination diagram showing browse on plant species in 
the <2m to >30cm tier in relation to the environment variables: altitude, aspect, slope and ODS (general deer 












































Figure 3.4. Canonical Correspondence Analysis (CCA) ordination diagram showing browse on plant species in 
the <30cm tier in relation to the environment variables: altitude, aspect, slope and ODS (general deer score). 
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Figure 3.5. Canonical Correspondence Analysis (CCA) ordination diagram showing presence of plant species in 
the <2m to >30cm tier in relation to the environment variables: altitude, aspect, slope and GDS (general deer 
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Figure 3.6. Canonical Correspondence Analysis (CCA) ordination diagram showing presence of plant species in 
the <30cm tier in relation to the environment variables: altitude, aspect, slope and GDS (general deer score). 
Slope is the small-unlabelled vector almost parallel to the altitude vector. Plant species abbreviations are 
explained in Appendix 6. 
Presence in the <2m to >30cm tier. (Figure 3.5) 
The first two axes of the canonical correspondence analysis account for 73.1 % of the variance 
in species presence/absence. From Axis 1, altitude is the strongest factor correlating with 
species distribution followed by GDS. On Axis 2 GDS is the strongest factor correlating with 
species distribution. Axis 1 has the strongest species-environment correlation (Table 3.10). 
GDS scores highest in areas where preferred deer foods are present such as Griselinia 
littoralis, Pseudopanax colensoi and Polystichum vestitum. 
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Presence in the <30cm tier. (Figure 3.6) 
The first two axes of the canonical correspondence analysis account for 80.1 % of the variation 
in species presence/absence in the <30cm tier. Altitude correlates most strongly with Axis 1 
and GDS with Axis 2. Both slope and aspect have weak correlations with both axes. Again 
there is a strong species-environment correlation particularly between Axis 1 and the 
measured environmental variables (Table 3.10). 
3.4 Discussion 
3.4.1 Deer diet 
For diet estimation, Anthony and Smith (1974) suggested a minimum of 50 rumen samples 
should be analysed for each season. The hunting season in the Caples covers two seasons 
(autumn and winter), therefore 100 rumen samples would be ideal for diet assessments. This 
thesis collected rumens over two years but samples proved difficult to obtain. The diet 
estimates given here are based on results from only 19 rumen samples. Because of the small 
number of samples, a strong emphasis cannot be placed on rumen results being representative 
of all habitats, environments, and all age and sex classes of deer. However, samples that were 
collected are as representative as possible. Rumens were also only collected during the 
hunting season (April-September); therefore diet based on rumen samples is only 
representative of autumn and winter diet. Spring and summer diet is likely to be different. 
Estimating deer diet from rumen samples versus browse surveys. 
The main differences between estimating diet from rumen samples versus browse surveys is 
that rumen samples contain only recently eaten species, whereas estimations from browse 
could be based on diet up to a year or two previously. Also some species which are important 
in the diet may not be detected from browse surveys. The advantage with browse in this 
survey is that results can be compared to browse surveys from previous years. Therefore 
changes in species preferences since the last survey can be detected. Browse surveys also give 
a more integrated picture of diet but with less detail as to seasonal differences or absolute 
species composition. In the Caples this was found to be true. The browse survey failed to 
reveal the importance of grass, fungi, and Griselinia littoralis leaf litter in the diet. Combined, 
this group accounted for c.44% of the rumen contents dry weight. The importance of leaf litter 
and fungi in deer diet has also been shown on Stewart Island (Nugent and Challies 1988) and 
in the Blue Mountains (Nugent 1990). The importance of Nothofagus in the diet was also 
underestimated by the browse survey. Browse results indicate beech accounts for c.10% of the 
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total browse whereas rumen samples indicate beech accounts for c.31 % of the dry weight, 
which includes 13% from stems and leaf litter which the browse survey was largely unable to 
detect. 
The importance of Nothofagus in the diet 
In the Blue Mountains, Nothofagus accounted for only c.5% of the fallow deer diet (Nugent 
1990), yet in the Caples Nothofagus accounted for c.31 %; both of these estimates are based 
on results from rumen samples. Only a small fraction of the Nothofagus sample in this survey 
was actually leaf litter, the rest being green material. Browse results have also shown that 
beech has become more important as a browse species since the last survey, but has a very 
low BPI. The importance of Nothofagus could be due to a number of things. Either the more 
preferred foods of fallow deer have been removed and the deer are forced to feed on less 
preferred species (such as Nothofagus), or Nothofagus is becoming more abundant in the 
browse tier and deer are taking advantage of this. After most of the woody understorey 
species had been removed at Lake Monk, Fiordland, Nothofagus clif.fortioides was found to 
be one of the most commonly browsed species (Riney et al. 1959), and Nothofagus menziesii 
was the third most frequent food in red deer rumens from the Murchison Mountains, 
Fiordland (Lavers 1978 in Wardle 1984). The importance of Nothofagus in the fallow deer 
diet could also be a seasonal factor. It may just be that the availability of more preferred foods 
is lower during the hunting season. Preferences for Nothofagus species by fallow deer in the 
Caples are similar to other studies. This study found mountain beech was browsed most 
frequently, then silver beech and red beech, similar to the findings of Riney et al. (1959). 
Rumen samples, however, showed different results, silver beech being the most important, 
followed by mountain beech and red beech. This may be because silver beech was found in 
the <2m to >30cm tier much more often than the other two species of beech. 
The importance of subcanopy trees in the diet. 
The importance of subcanopy species in the diet of deer has been noted in many other studies 
(Lavers et al. 1983; Nugent and Challies 1988; Nugent 1990). However, in the Caples only 
c.15% of the diet, based on rumen samples, consisted of subcanopy trees, most of which was 
G. littoralis. Although G. littoralis is almost completely absent from the main browse tier 
(<2m to >30cm), it is still an important part of the diet of fallow deer from the Caples, mostly 
as leaf litter. The importance of leaf litter in the diet of deer is also noted in other studies, 
(Nugent and Challies 1988; Nugent 1990). The reason why G. littoralis is more important in 
the deer diet compared to other palatable species may be contributed to the presence of 
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possums. G. littoralis is not generally preferred by possums (Leathwick et al. 1983; Coleman 
et al. 1985), however, other palatable species, such as Pseudopanax species, are susceptible to 
possum damage (Wardle 1984). Possums are likely to be reducing foliage biomass and eating 
the fruit of these species, which will result in reduced food for the deer. Browse results also 
indicate a decrease in importance of palatable species in the fallow deer diet (Table 3.5). The 
lack of subcanopy trees in the diet of deer in the Caples appears to be compensated for by the 
increase in canopy species (Nothofagus) and graminoids. In other studies it has been shown 
that when deer have access to grasslands, graminoid and herb species dominate the diet 
(Lavers 1978 cited by Nugent and Challies 1988; Kelton and Skipworth 1987). The reason 
why graminoids were not more important in the diet during this study could be season related. 
As discussed in the previous chapter fallow deer are preferential grazers. However, rumen 
samples in this study were taken during the hunting season (April-September) when grass 
growth is reduced. 
Browse results show that Coprosma species are becoming browsed more frequently and make 
up c.70% of the total browse, whereas in the rumen samples, Coprosma species only 
contribute c.5% of the dry weight. This may be due to the fact mentioned previously that 
browse may persist on plants for a few years. BPI for Coprosma species has decreased since 
1989, yet Coprosma species have become a more important browse species, this suggests that 
Coprosmas maybe increasing in abundance in the valley possibly due to the reduction in 
palatable species. Results from current resurveying of the 20m x 20m vegetation plots by 
Department of Conservation may confirm this. It has been shown in other Nothofagus forests 
that when the understorey is depleted of palatable species, Coprosmas become more 
important in the diet (Riney et al. 1959; Wardle et al. 1971). 
Graminoid species 
Graminoids are a very important component in the diet of fallow deer in the Caples, 
contributing nearly 28% of the rumen contents dry weight. As mentioned previously in 
Chapter 2, fallow deer are historically preferential grazers (Chapman and Chapman 1975), 
which can explain the abundance of graminoids in their diet. Over the years human activity 
has progressively increased in the valley and as a result the use of the grasslands by the deer 
has decreased (anecdotal evidence). In areas such as Steele Creek, where human activity is 
lower, deer frequent the grasslands more often (Bruce Kyle pers. comm. 1999). A 
comparative study between the Caples Valley and Steele Creek could be done to see if 
gramnioids are more important in the diet of deer in areas with lower human activity. 
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Increased human use could indirectly be having an effect on the forest by causing the deer to 
spend more time feeding in the forest. Grazing on graminoids by deer does not affect the 
regeneration capabilities of the forest directly, it does however provide more food for the 
deer, which will maintain the herd at higher numbers and subsequently lead to greater browse 
pressure on canopy species when graminoids are a limiting food resource. 
Non vascular species 
The importance of fungi and lichen in the diet of deer was recorded in a study in the Blue 
Mountains between 1982 and 1988 (Nugent 1990). The abundance of fungi and lichen in the 
diet of fallow deer from the Caples was not as high as that recorded in the Blue Mountains 
(possibly due to different seasons), however, it was still relatively high. The difference 
between the Blue Mountains and the Caples may be due to the incidence of fungi and lichen 
in the forest or the availability of other species. Seasonal studies of rumen contents would be 
important to indicate changes in the percentages of fungi and lichen eaten. An increase in 
lichen consumption during the winter could indicate poor habitat quality. 
Moss occurs in a high percentage of the rumen samples in the Caples but only in small 
amounts. This could suggest the deer, while foraging, accidentally consumed moss. 
Other species 
Polystichum vestitum accounted for only a small percentage of the diet from rumen samples 
but was the second most commonly browsed species after Coprosma species. This difference 
between rumen derived and browse derived data may be influenced by the patchy distribution 
of browse on P. vestitum. Personal observations showed that in some areas of the forest P. 
vestitum can be heavily browsed and in other areas left untouched. Wardle (1961) has also 
noted this and related it to differences in palatability in some environments. Because of the 
small number of rumen samples, and the fact that rumen samples only indicate what the deer 
has just been eating, the importance of P. vestitum in the diet may have been underestimated. 
3.4.2 Environmental relationships 
It appears that plant species distribution in the valley is largely related to altitude and it also 
appears, related to GDS. This suggests that deer use in certain areas is strongly related to the 
presence of certain plant species. It is not likely that plants only grow in certain areas with 
certain densities of deer, deer are more likely to be where certain species are. Because species 
distribution is altitude related, then browse will be also. Slope has little correlation with 
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species distribution within the valley although browse on these species is more closely related 
to slope. On both CCA browse ordinations (Figures 3.3 & 3.4) the GDS and slope vectors are 
in opposite directions. This implies that deer prefer flatter slopes and browse on plants will be 
lower on steeper slopes. Aspect has the weakest correlations with both species presence and 
deer browse. 
3.4.3 Natural exclosures versus forest 
Comparisons between natural exclosures and the forest in this study are not truly indicative of 
what would occur if deer were removed. Conditions, particularity edaphic and microclimatic, 
differ between the natural exclosures and the forest. The comparisons are to show what the 
forest could have been like before deer were present or what the forest could look like in the 
absence of deer. 
The forests in the Caples Valley have been subjected to browse pressure from deer for c.100 
years. This has significantly altered the structure of the forest understorey and possibly the 
canopy. Deer browse significantly reduces the understorey in the forest, which subsequently 
increases the light reaching the forest floor. In Fiordland it was found that woody plants were 
reduced from 33000/ha in areas where deer were colonising, to 18000/ha where they had 
reached peak populations (Wardle 1984). Because of this, plants that are shade intolerant and 
less susceptible to deer browse are able to grow much better. 
Nothofagus species in both tiers occur more often in the forest than in the natural exclosures. 
It appears that browsing by deer has a positive influence on Nothofagus species by reducing 
the understorey and allowing more light for Nothofagus species to grow. This type of 
response has also been noted in mixed Nothofagus stands in the Aorangi Ranges in Hawkes 
Bay with Nothofagus clif.fortioides (Wardle 1984), and also at Lake Waikareiti (James and 
Wallis 1969). The vegetation survey currently being done by the Department of Conservation 
in the Caples will be important to see if in fact Nothofagus seedlings and saplings are 
increasing in abundance on permanent plots. However, it was found in some areas that after 
preferred plants were removed by red deer, Nothofagus seedlings became more important in 
the diet (Williams 1955). At higher altitudes, Nothofagus seedlings become less abundant 
because of lower germination rates and fewer seeds being produced (Wardle 1965, 1972). 
Results obtained in this study from pellet counts (Chapter 2) indicate deer densities are 
increasing at higher altitudes. This may lead to increased browsing pressure and may suppress 
regeneration of Nothofagus at these higher altitudes. 
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Because palatable plant species are slowly being removed from the understorey, there is also 
less competition on those species that are unpalatable. As a consequence, unpalatable species 
become more abundant (Wardle et al. 1971). One unpalatable species that is more abundant in 
the forest is Phyllocladus alpinus. This unpalatable species is not eaten by deer but is a 
popular species for antler rubbing. Deer rub their antlers to remove velvet and to mark their 
territory during the mating season. If unpalatables such as P. alpinus continue to become 
more abundant in the forest then competition with beech seedlings may increase and the trend 
for an increasing abundance of beech may be reversed. Pseudowintera colorata is an 
unpalatable species which shows an increase in most beech forests in New Zealand that have 
been subjected to prolonged deer browse (Holloway 1950; Williams and Chavasse 1951). 
However, in the Caples P. colorata occurs more frequently on natural exclosures. Although P. 
colorata is more abundant on natural exclosures that does not mean the species is not 
increasing in the forest. Previous vegetation surveys show that P. colorata is actually 
increasing in abundance in the forest (Bruce Kyle pers. comm. 1999), the current vegetation 
survey by the Department of Conservation may show this trend to be continuing. Podocarpus 
hallii is also another unpalatable species that occurs more frequently in the natural exclosures. 
However, P. hallii is a highly favoured food for possums in some forests in New Zealand 
(Coleman et al. 1985; Nugent et al. 1995). Due to the lack of other palatable food species in 
the Caples it is likely that P. hallii is one of the more important components of the possums 
diet. Combined with the species slow growing ability is the likely reason for the species lower 
abundance in the forest. 
Many of the palatable plant species m the Caples such as the Pseudopanax species, 
Polystichum vestitum, and Griselinia littoralis are far more abundant on natural exclosures. 
The species that showed the most drastic differences was G. littoralis. Adult trees of G. 
littoralis are not uncommon in the valley, but regeneration of this species only occurs in areas 
such as natural exclosures. In west Nelson a similar situation occurs, with G. littoralis 
common as trees and as seedlings, but very rare as saplings (Rose and Burrows, 1985). While 
it looks like the trees are regenerating because there are hundreds of little seedlings beneath 
the tree, the seedlings are soon eaten before they grow more than 30cm high. This also occurs 
in the Caples with 140 of the 141 G. littoralis seedlings (<30cm in height) being less than 
5cm high (Table 3.2). The long-term effects of deer browsing on this species and others are 
not noticeable immediately, because trees like this live for a long time. When the adult trees 
of G. littoralis and other palatables start dying, then the only place they will remain is on 
natural exclosures. With species like G. littoralis gone from the subcanopy a significant 
.! 
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portion of the deer diet (leaf litter) will be gone. Consequently browse pressure will shift to 
other species in the forest. 
Asplenium bulbiferum is a highly favoured deer food (Wardle et al. 1971), but did not occur in 
the forest plots at all. In Northern Fiordland it was found that A. bulbiferum had almost 
entirely been removed from the forest following peak populations of deer (Wardle et al. 
1971), this was also the case on Secretary Island in the 1970s (Mark and Baylis 1975). 
Another species highly favoured as deer food, Leptopteris superba (Rose and Burrows 1985), 
was also very rare in the forest, but unlike A. bulbiferum it never occurred on natural 
exclosures. For some species it is hard to know whether they were rare in the forest before 
deer were introduced or if in fact the rarity is induced by deer browsing. 
3.4.4 Trends for the future 
It has been shown that as deer densities increase they become less selective in what they eat 
(Wardle 1984). Therefore when deer numbers are lowered they become more selective. As a 
result browse pressure is removed from the least preferred species first when deer numbers 
are reduced. From the results it appears that moderately preferred plant species are becoming 
more important in the diet of fallow deer in the Caples Valley, suggesting deer numbers are 
increasing. However, deer are shown to be more selective when food is plentiful. In the Blue 
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Figure 3.7. Deer impact model (Department of Conservation 1997). This is a stylised diagram based on results 
from Nugent (1990, 1992). 
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A similar result was found on Stewart Island (Nugent and Challies, 1988). However, in the 
Caples an average of 8.6 species were found in each rumen sample. This contradicts what has 
been said previously concerning the decrease in food availability in the Caples. A deer impact 
model as described by Nugent (1990, 1992; Fig. 3.7), can be applied to the Caples. It shows 
that a plant species response to lower deer numbers is not linear and some 
palatable species require almost total removal of deer before they can recover. Because the 
Caples is also managed as a RHA, reducing deer numbers to near zero densities is not likely 
to happen in the near future. Palatable species such as Griselinia littoralis, Pseudopanax 
species and large leaved Coprosmas are likely only to occur on bluffs and other such 
inaccessible places in the future, as shown by the lack of seedlings in the forest and in the 
diet. The future of those palatables which are also browsed by possums are in jeopardy 
because most bluffs are accessible to possums. 
Because fallow deer are preferential grazers it is assumed that graminoids are one of the more 
highly preferred "species". Graminoid growth is not likely to be a limited resource during the 
summer and as a result browsing pressure on the less preferred forest species may be much 
lower in the summer. During the winter, however, when graminoid growth is greatly reduced 
the deer are forced to spend more time foraging in the forest. It is highly likely that the 
extensive grasslands on the valley floor are maintaining the Caples fallow deer herd at higher 
densities than if there were no grasslands. As a result browsing pressure in the forest during 
the winter will be much higher. In addition to rumen samples collected during the hunting 
season, rumen samples during the spring and summer would provide valuable information on 
seasonal shifts in diet preferences. 
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CHAPTER FOUR: HUNTING EFFORT AND JAW BONE ANALYSIS IN THE CAPLES VALLEY. 
4.1 Introduction. 
In the last 30 years commercial hunting has accounted for the majority of feral deer harvested 
in New Zealand (Challies 1985). However, in recent years recreational hunters have 
contributed more to the annual harvest and now account for more than 50% (Nugent 1992). In 
many areas, recreational hunting is the only method of deer control, as most deer species in 
New Zealand are not economically viable for commercial operators. Fallow deer, because of 
its small size, is one of these species (Nugent 1992). During the 1960s and 1970s conflict 
between recreational and commercial hunters saw the establishment of Recreational Hunting 
Areas (RHAs) in New Zealand. RHAs are areas set aside where recreational hunting is the 
primary means of deer control (Miers 1985). Extensive studies in the Blue Mountains RHA, 
Otago, New Zealand, have shown that recreational hunters alone are able to reduce and 
control fallow deer numbers (Nugent 1987). But whether this level of control is adequate to 
meet conservation objectives is debatable. 
Information obtained from recreational hunters is very important for effective management. 
Hunters provide information on where the most deer are being seen and harvested, which 
provides valuable information on distribution. A long-term decrease or increase in hunter 
success could also indicate a decrease or increase in deer numbers. Information from hunter 
returns can also be used to improve hunter efficiency. Traditional monitoring techniques of 
deer populations such as pellet counts are expensive, and in some areas it has been suggested 
that collecting information from hunters, a much cheaper alternative, can be used to monitor 
deer densities (Fraser1996). 
The age and condition of a deer can be assessed from the lower jawbone. This can provide 
important information on a population's demography, and the condition factor can be a useful 
index of habitat quality (Fraser and Sweetapple 1993). Both these parameters can provide 
very useful information for managers. 
Recreational hunters have been allowed hunting access to the Caples Valley since 1970 and 
since 1981 the valley has been managed as a Recreational Hunting Area. This chapter will 
summarise information from hunter returns in the Caples Valley in the hope it will provide 
useful information on current hunting effort and indicate whether current hunting effort in the 
valley is agreeable with management objectives. Comparisons will be made with other 
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hunting areas in New Zealand and lower jaw bones will be analysed to assess deer age and 
condition. 
Past and present hunting regimes in the W akatipu RHA 
1970-1984: No limits, no season. 
1985-1990: Permit conditions: One palmated buck only per rifle 
Season: 1st April to 31st August 
7 rifles permitted in each valley for 7 days 
April and May balloted. 
1991-1998 Permit conditions: One palmated buck or one doe permitted per rifle 
1999 Permit conditions: 
4.2 Methods: 
4.2.1 Hunter information 
Season: 1st April to 31st August ( extended to 31st September 
in 1998). 
6 rifles permitted in each valley for period of 7 days 
April and May balloted. 
One palmated buck and doe, or two does per rifle 
Season: 1st April to 31st September. 
6 rifles permitted in each valley for period of 5 days 
Whole season balloted. 
Each hunter entering the Caples Valley receives a hunting permit from the Department of 
Conservation Glenorchy Field Centre and a letter explaining hunting restrictions in the valley. 
Also with this permit in 1998 and 1999 was a letter from me stating the purpose of my study, 
what I hoped to achieve from it and it also asked hunters to record information regarding their 
trip. Attached to the letter was a map (similar to the one in Chapter 2 but without pellet or 
decay lines) of the Caples Valley with several questions to be answered, as follows: 
1. Name, 2. Address, 3. Period hunted, 4. Areas based at, 5. Average number of hours hunted 
per day, 6. Areas hunted (circle on map) and weather conditions, 7. Number of deer shot and 
locations (pinpoint on map), 8. Number of deer seen and locations (pinpoint on map), 9. Gut 
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sample collected: yes/no, 10. Jaw bone collected: yes/no. Hunters were also asked to record 
the sex of each animal seen or shot. 
Summaries of hunter returns from 1970 to 1999 will also be presented. This information was 
obtained from Department of Conservation files in Glenorchy and Dunedin. 
4.2.2 Deer aging and condition 
Hunters supplied the lower jawbone from harvested deer and these were used to estimate the 
age of the deer. The methods used to age the Caples jawbones are explained in more detail in 





Figure 4.1 Diagrammatic representation of a deer lower jawbone, showing locations of measurements and 
dentition patterns (adapted from Fraser and Sweetapple 1993). 
First, jaws were boiled until all fleshy material was removed. Various measurements were 
taken from the jaws as shown in Fig. 4.1. 1 :Total length (measured from heel to tip). 2: 
Minimum diastema length, height and width. 3: Notch height. 4: Hinge to tip. These 
measurements can also be used to determine the sex of unknown jaws (Nugent 1989b) and 
condition of the deer. 
The age of deer can be determined from the tooth eruption sequence of the lower jaw for deer 
up to 36 months old. Refer to Chapman and Chapman (1970) for a description of tooth 
eruption in fallow deer. For deer older than this, age can be determined from examining the 
(. 
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cementum layers in a cross section of the M1 tooth (first molar). Cementum layers appear after 
24 months of age and one complete cementum layer represents a year's growth. Age can also 
be determined from cementum layers in the M2 and M3 teeth but cementum layers are 
deposited after 36 and 48 months respectively. Median birth date of fallow deer in New 
Zealand is taken to be December 20th (G. Nugent pers. comm. 1999). 
po.sition for 
sectioning 
Figure 4.2 Side view of the first molar (M 1) tooth, showing the cementum pad and correct position for sectioning 
of the tooth (Fraser and Sweetapple 1993). 
Jawbones collected during 1997-1999 will be analysed in this study and the results from 
jawbones collected between 1984 and 1990 (DoC files, Dunedin) will be summarised. Results 
will also be compared to other fallow deer populations in New Zealand. 
4.3 Results. 
4.3.1 Distribution of hunting effort 
Areas that received the lowest hunting effort in the Caples Valley were in the upper reaches of 
the main valley and the upper reaches of both Kay and Fraser Creek (Table 4.1: hunting areas 
are shown in Fig. 2.1). The Lower Kay Creek area also received minimal hunting pressure. 
The only areas around the Upper Caples hut to receive moderate hunting pressure were lower 
Fraser Creek, Steele Creek and Top Flat. Other areas that received moderate hunting pressure 
were the very bottom of the valley and the area directly behind the Mid Caples hut (Talc 
Creek). Bush Flat and the Mid Caples area were heavily hunted and combined, received 
nearly 50% of the hunting pressure. 72% of fallow deer seen during the hunting season were 
below Bush Flat and this area received 65% of the hunting pressure. 40% of deer seen were in 
the Mid Caples area which received 29% of the hunting pressure. Bush Flat was the only area 
to receive more hunting effort in relation to the number of deer seen (20% hunting effort 
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compared to 15% of deer seen). All other areas in the valley had equal numbers of deer seen 
in relation to hunting pressure, except for Mid Caples which received 29% of the hunting 
eff01t yet accounted for 40% of the deer seen. 
Table 4.1 Data from hunters' map returns for this study: Hunting distribution in the valley, number of deer seen 
and number of deer shot for the 1998 and 1999 hunting seasons. A map of the areas is shown in Figure 2.1. Map 
return rate 1998: 15%, 1999: 20%. 
Block % hunted of total % deer seen Number of deer seen Number of deer shot 
1998 1999 Total 1998 1999 Total 1998 1999 Total 
Lower Caples 14 2 9 10 15 0 15 3 0 3 
Mid Caples 31 28 29 40 37 25 62 5 2 7 
Talc Creek 9 5 7 7 5 5 10 2 0 2 
Bush Flat 17 25 20 15 11 12 23 0 2 2 
Top Flat 10 9 10 9 9 4 13 0 0 0 
Steele Creek 9 2 6 5 5 2 7 2 0 2 
Hidden River 0 2 1 1 0 2 2 0 0 0 
Upper Caples 0 2 1 0 0 0 0 0 0 0 
Lower Kay 5 2 4 1 2 0 2 0 0 0 
Upper Kay 0 2 1 0 0 0 0 0 0 0 
Lower Fraser 3 14 8 7 0 10 10 0 1 1 
Upper Fraser 2 7 4 5 3 5 8 1 3 4 
Total 87 65 152 13 8 21 
4.3.2 Hunting Effort 
The number of hours hunted per day per hunter was approximately the same for both 1998 
and 1999 and averaged 6.02 hours (Fig 4.2). The highest average number of hours hunted per 
day by one hunter was 10 and the lowest was 2. 
A large majority of hunters ( c.50%) based their hunting trip at the Mid Caples hut followed by 
a preference for camping and the least favoured area to be based at was the Upper Caples 
(35% and 14% respectively) (Table 4.2). All but one of the campsites was situated between 
the Lower Caples and Top Flat, which meant less than 20% of the hunting pressure was above 
the Upper Caples hut. The average number of deer seen per hunter per trip was 5.28 in 1998 
and dropped to 4.5 in 1999 (Table 4.2). A maximum of 17 deer were seen in two days by one 
hunter and the least number of deer seen was no deer after 3 days of hunting. On average 
more female deer were seen than males in both years (2.36 females were seen for every male), 
but when compared to the ratio of males and females shot, only slightly more females were 
shot (1.1 female was shot for every male), (Table 4.2). 
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Table 4.2 Data from hunters' map returns for this study: Average number of hours 
hunted per day, average number of deer seen, (both male and female), and number 
of deer shot. Map return rate 1998: 15%, 1999: 20%. 
1998 1999 Mean 
Average hours hunted/day 5.9 6.2 6.02 
Areas based at: Mid Caples 51% 60% 55% 
Upper Caples 14% 20% 17% 
Camping 35% 20% 28% 
Average deer seen: Per trip 5.28 4.5 5 
Per day 1.9 1.4 1.7 
Per hour 0.32 0.22 0.28 
Number of females seen: Per trip 2.24 2.7 2.43 
Per day 0.80 0.83 0.82 
Per hour 0.14 0.13 0.135 
Number of males seen: Per trip 1.24 0.67 1.03 
Per day 0.44 0.20 0.34 
Per hour 0.08 0.03 0.06 
Number of females shot 5 6 5.5 
Number of males shot 8 2 5 
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Figure 4.3 Summary of monthly hunting effort for the 1989-1999 hunting seasons. Data from Department of 
Conservation permit summaries. 
Between 1989 and 1999 hunting pressure during the hunting season showed a steady decline 
with the number of hunter days dropping from c.93 in April to c.48 in September (Fig.4.3). 
Accordingly the number of hunters in the valley also declined over the hunting season, with 
32 hunters in April and 22 in September. In contrast, changes in the number of deer harvested 
showed different trends. Most deer were harvested in April (c.11) and decreased to c.3-4 
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during June where the monthly harvest remained stable until September when it increased to 
10 deer. None of the monthly changes in hunting pressure or harvests were significantly 
different 
4.3.3 Comparisons with other Recreational Hunting Areas. 
The Caples Valley received more hunting pressure per day hunted (6.2 hours hunted per day) 
than both the Blue Mountains and Pureora (5.7 and 5.5 respectively). The number of deer 
seen per day was also higher in the Caples compared to the Blue Mountains and Pureora (1.4, 
1.01 and 0.46-0.63 respectively). The number of deer harvested per permit in the Caples (1.4) 
was 4.5 times greater than in the Blue Mountains and Pureora, each reporting similar 
harvesting success (0.32 and 0.31 deer per permit respectively). The Blue Mountains and 
Pureora also had similar permit return rates (c.70%) compared to a much lower return rate of 
30% in the Caples. 
Table 4.3 Comparisons in hunting pressure between Pureora Conservation Park (75000ha), Blue Mountains 
RHA (22000ha) and the Caples Valley (4561ha). Results from Pureora are an average for one year. [* Data 
taken from this study, the rest of the Caples data from Department of Conservation RHA permit returns]. 
Caples Valley ( 1999) Blue Mountains Pureora (Fraser 1996). 
(DoC, Southland) (Summer 1988/89-
(1998) winter 1993). 
Fallow deer Fallow deer Red deer 
Hours hunted/day 6.2* 5.7 5.5 
Deer seen/day 1.4* 1.07 0.46-0.63 
Deer seen/shot 6.7* 5.7 2.6-3.3 
Permits 109 2448 5823 
Returns 33 1689 4076 
Permitted days 1051 4857 
Reported days 2929 
Reported kills 47 544 1200-1300 
Kills per permit returned 1.4 0.32 0.31 
Permit return rate (%) 30 69 70 
4.3.4 History of hunting effort 
Since 1970 the number of deer harvested annually in the Caples has been recorded. Initially 
the number of deer harvested was high but it decreased after 1979. In 1985, when buck only 
harvests were introduced, the number of deer harvested annually decreased dramatically. 
Since 1991, when permit conditions changed to allow one buck or one doe to be shot, the 
number of deer harvested has increased and is now stable. However, more recently there has 







Table 4.4. Summaries of hunter returns from the Caples Valley. 1970 -1984 hunting season whole year; 1985-
1997 1st April - 31st August; 1998 - 1st April to 30th September. (0 = open season, bo = buck only, b/d = buck or 
doe, bd/dd = 1 buck and 1 doe or two does). NB: () =Red deer harvest. 
Year No. Deer shot 
hunters 
1970 0 9 144 
1971 0 160 236 (40) 
1972 0 143 96 ( 9) 
1973 0 327 109 (5) 
1974 0 421 141 (5) 
1975 0 106 42 (2) 
1976 0 33 (1) 
1977 0 128 (1) 
1978 0 121 (3) 
1979 0 83 (2) 
1980 0 86 (1) 
1981 0 86 
1982 0 177 41 
1983 0 174 40 
1984 0 138 38 
1985 bo 79 2 
1986 bo 59 3 Days Actual days Average 
1987 bo 98 9 permitted hunting hunting 
1988 bo 97 13 da_ys 
1989 bo 107 11 699 339 3.14 
1990 bo 72 22 918 289 3.80 Deer shot No. animals 
1991 b/d 91 40 813 351 3.70 Does Bucks seen/hunter 
1992 b/d 99 37 730 399 3.90 21 16 3.1 
1993 b/d 15 8 7 
1994 b/d 214 24 1357 755 3.40 7 17 3.1 
1995 b/d 245 46 1368 819 3.50 26 20 3.9 
1996 b/d 269 38 1449 918 3.50 24 14 6.8 
1997 b/d 145 26 850 482 3.30 3.5 
1998 b/d 204 47 1009 400 1.98 41 6 4.2 
1999 bd/dd 109 47 1051 347 3.12 41 6 
After the period of only shooting bucks the proportions of bucks to does harvested were 
approximately equal, however, more recently there has been a strong bias towards females. 
During the 1998 and 1999 hunting seasons (combined) 82 females were harvested compared 
to only 12 males. Since 1989 the average number of days hunted by each hunter has 
fluctuated between 3.14 and 3.9 days (average 3.3), with the exception of 1.98 in 1998. The 
number of deer seen per hunter since 1989 has fluctuated between 3 and 4 with the exception 
of 1996 which increased to 6.8. 
4.3.5 Jaw bone analysis 
A total of 33 jawbones were collected between 1997 and 1999 (see Appendix 7 for 
measurements). The average age of deer shot during this period was 2.87 years old. Males 
were on average slightly older when shot, 3.18 years old compared to 2.39 years old for 
females, however, the differences were not significant. The oldest deer shot was a buck, 7.5 
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years old, and the youngest was also a buck, 0.31 years. The oldest doe shot was 5.60 years 
old. 
Table 4.5 Lower jaw lengths (mm) of adult fallow deer (>2yr) from three populations in New Zealand. 
Location Male Female Reference 
mean SD n mean SD n 
Blue Mountains 200 70 191 50 Baker (1973). 
(1971) 
Blue Mountains 200 7.2 41 183 4.5 75 G. Nugent (unpubl.) in 
(1982-86) Davidson and Nugent 
(1998). 
Mt Arthur 197 4.8 15 G. Nugent (unpubl.) in 
(1985-86) Davidson and Nugent 
(1998). 
Caples 204.09 6.44 33 193.52 9.61 3 (DoC files Dunedin) 
(1984-90) 
Caples 197.44 7.10 9 183.33 7.78 6 This study 
(1997-99) 
In comparison to other fallow deer populations in New Zealand, the Caples deer are of similar 
size. It appears from the last time jawbones were measured in the Caples (1984-90) the 
average size has decreased, however, sample sizes are very small in this study. The results 
from this study show that males in the Caples Valley are similar in size to males from the 
Mount Arthur herd and are only slightly smaller than males from the Blue Mountains. 
Females in this study are the same size as those collected from the Blue Mountains from 
1982-1986. However, these jaw lengths from the Caples and the Blue Mountains during 1982-
86 are c.8mm shorter than those collected in 1971 from the Blue Mountains and c.lOmm 
shorter than jaws collected from the Caples from 1984-1990. 
4.4 Discussion. 
4.4.1 Distribution of hunting effort 
The length of the Caples Valley is c.18km. From the lower end of the valley to the top of 
Fraser Creek is c.23km, and from the lower end of the valley to the top of Kay Creek is 
c.21km. Because of this relative inaccessibility, some areas in the Caples do not receive 
adequate hunting pressure. Fraser Creek in particular has moderate to high densities of deer 
compared to other areas in the Caples, but receives low hunting pressure. Currently it takes 
c.5-6 hours to walk from the nearest hut (Upper Caples) to the top of Fraser Creek and back, 
without any 'stalking' on the way. The positioning of a bivouac or shelter mid way up Fraser 
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Creek may increase the hunting effort in this area. Approval of helicopter access into areas 
such as Fraser Creek could also encourage more hunting pressure. The Upper Caples and Kay 
Creek have low densities of deer and it is not likely that providing huts/shelter would be of 
much benefit in these areas. Another area to receive low hunting pressure in relation to animal 
densities is the lower end of the valley. Hunters in the Caples generally walk to the Mid 
Caples hut or Upper Caples hut to stay. Because of this the area at the very bottom of the 
valley is often by-passed and receives very little hunting pressure for the number of deer 
inhabiting the area. To ensure even hunting pressure based on animal densities, hunters should 
be provided with information on deer distribution which could be included with the permit. 
This would have the benefit of improving hunter success and satisfaction, and at the same 
time help to control deer numbers. 
4.4.2 Is successful control/management being achieved? 
Recent changes to permit conditions in the Caples have succeeded in improving hunting 
effort. By adding the month of September in the hunting season an extra 10 deer have been 
added to the annual harvest. Ten deer is a sizeable proportion in an annual harvest of only 40-
50. By increasing the bag limit from one deer per hunter to two in 1999 has also allowed for a 
greater harvest. However, from current permit information it is very difficult to know what 
effect hunters are having on the Caples fallow herd because of the low permit return rate. It 
appears recent changes in permit conditions have increased annual harvests but whether the 
harvest is actually reducing deer numbers or merely maintaining the population at a stable 
level is difficult to tell. The high hunter success achieved from the 1999 permit returns is 4.5 
times that recorded in the Blue Mountains and Pureora Conservation Park (Table 4.3). In the 
Caples during 1999, hunter success rate was 1.4 deer per hunter. When this success rate is 
extrapolated the estimated annual deer harvest is c.150, which is far greater than any year 
previously. It is highly likely that, of the permits returned, the majority were from successful 
hunters. Conversely those not shooting any deer probably do not bother returning permits. 
This high success rate from permits returned also indicates that there may be the potential to 
increase the annual harvest by increasing bag limits. 
When management first began in the RHA, restricting the harvest to bucks only was thought 
to have benefits for the trophy potential of the herd, by allowing more females to breed and as 
a result adding more males to the population. However, by not harvesting the females in the 
population, the herds reproductive potential will increase and so will population numbers. As 
a consequence habitat condition will deteriorate and also herd condition. Data in Table 4.2 
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show that more female deer are being seen by hunters than males. This bias may be attributed 
to some hunters mistaking antlerless males as females, but even taking this into account; the 
bias is still large. There is also a bias in the proportions of each sex being harvested; currently 
c. 7 females are harvested for every male. Male deer are shot, on average, at a younger age 
than female deer (Baker 1973) (contradictory to the ages of deer shot in the Caples from 
1997-99) which can lead to a predominantly female population. Another reason for the bias in 
sex ratios could be a geographic or demographic reason. Bucks may be more inclined to use 
the higher altitude slopes and does the lower slopes near the grassy flats on valley floor. 
During the hunting season the higher altitudes may receive less hunting pressure than the 
lower slopes and if there is a segregation in deer distribution this may add to the bias. 
The reliability of hunter permit returns is questionable. In a survey in the Blue Mountains 
hunters expressed concern that if they reported high numbers of deer the Department of 
Conservation might see this as an excuse to poison the area. Some hunters also reported low 
deer numbers in certain blocks so the hunting effort there would not increase (Goodman 
1995). Therefore the actual harvest in the Caples may even be higher. 
Successful management of the Caples Valley requires co-operation from hunters. If hunters 
want the area to be managed successfully then they need to co-operate with the Department of 
Conservation. In a recent survey of thar hunters in Canterbury, half of the responses expressed 
resentment towards the Department of Conservation (Davies et al. 1999). Resentment towards 
the Department of Conservation was also noted after talking to hunters during this survey. 
However, it is a two-way relationship. Hunters need to co-operate more with the Department 
of Conservation but at the same time the hunters should also be consulted about management 
decisions. 
The percentage of permit returns needs to be improved considerably. Reminder letters may be 
necessary in the future to improve permit return rates but this comes at a cost. Perhaps hunters 
who do not return permits should be penalised with possible exclusion from the next year's 
ballot. 
4.4.3 Information from jawbones. 
The permit return rate in the Caples Valley is very low and so too are jawbone returns. 
Therefore it is difficult to build up a reliable database on deer condition. An estimated 250 
jaws from each sex is required for accurate growth curves to be fitted (Fraser and Sweetapple 
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1993). Changes to the 1999 permit conditions do not request jawbones. However, recent 
changes to permit conditions allow for a much greater annual harvest, which if a strong 
emphasis is placed on returning jawbones, may allow an adequate number of jaws to be 
collected after a suitable period of time. The lengths of jawbones from this study appear to be 
smaller than those collected from the Caples between 1984 and 1990. This could mean the 
pressure on harvesting bucks in the past has lead to a reduction in deer size, however, no 
conclusive results can be obtained from the small sample size in this study. 
CHAPTER FIVE: CONCLUSIONS/RECOMMENDATIONS 
5.1 Current vegetation health and animal numbers. 
5.1.1 Deer and Possum densities. 
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From the results obtained in this study it appears that deer numbers in the Caples Valley are 
stabilising and are within the bounds of the 15% ± 4% pellet frequency recommended by 
Chisholm (1990b). The level of control in the past, as shown by the hunter returns in Chapter 
4, suggests that hunters were harvesting only a small proportion of the population, but 
increased hunting pressure has subsequently lead to an increased harvest. Another pellet count 
survey in 5-10 years will determine if in fact the herd has reached a stable level or if recent 
changes to permit conditions are reducing deer numbers. 
Possum numbers are on the increase in the valley and their deleterious effects on New 
Zealands environment are well documented (Cowan 1998). In combination with the effects on 
vegetation from deer, possums pose a threat to other conservation values in the Caples. Not 
only do they browse on native plants but they also compete with native birds for fruit and 
nesting sites (Leathwick et al. 1983), and are known to prey on native birds also (Brown et al. 
1993). Nowhere in New Zealand have possums yet attained an equilibrium with the 
environment. The Caples Valley is naturally low in biological diversity but the impacts 
possums are having on this are unknown. Just having possums present in the valley is going 
to affect species diversity, but the fact they have increased to 13.98% ± 2.41 % pellet 
frequency and have now spread throughout the length of the valley is of increasing concern. 
5.1.2 Vegetation. 
Resurveying of New Zealand Forest Service 20m x 20m vegetation plots is currently being 
done by the Department of Conservation so final results from this are not yet available. 
Browse results indicate an increase in fallow deer browse on beech trees, which implies a 
reduction in preferred foods. If current numbers of deer are maintained in the valley, palatable 
plant species such as Griselinia littoralis will not successfully regenerate to replace existing 
mature trees, and in the future will only be likely to exist on bluffs and other such inaccessible 
places. In the absence of palatable species in the subcanopy, unpalatable plant species are 
likely to become more abundant (Wardle et al. 1971); such is the case with Phyllocladus 
alpinus. A large reduction in deer numbers is needed if protection of the highly preferred 
species is desired (Figure 3.7 in Chapter 3). Consumption of leaf litter and grass does not 
directly affect regeneration of tree species. It does however increase the amount of food 
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available to deer, which increases the carrying capacity. This has the effect of increasing 
browse pressure on preferred species. Total deforestation in the Caples is not likely to happen, 
but the abundance and diversity of palatable species will continue to decline. 
Damage on vegetation caused by antler rubbing appears to be minimal. Three species that are 
rubbed in the Caples, Phyllocladus alpinus, Podocarpus hallii and Pseudowintera colorata, 
are unpalatables. These species are not favored as food for deer and in past vegetation surveys 
these species appear to be increasing in abundance (Bruce Kyle pers. comm. 2000). The only 
other plant species seen damaged by antler rubbing during this study was one beech sapling. 
5.2 Are current management objectives being met? 
5 .2.1 Conservation objectives 
The highest priority conservation objective for the valley is to maintain the ability of alpine 
grasslands and beech forest to regenerate after environmental disturbance (Appendix 8). 
Currently there is no monitoring of alpine grasslands in the valley and the effects, if any, that 
fallow deer are having on them. Regeneration of beech is currently being monitored by the 
remeasurement of NZFS 20m x 20m vegetation plots. The last survey of these plots in 1989 
revealed that beech was adequately regenerating (Chisholm 1990a), final results from the 
recent survey are not yet available. From this study it appears overall beech regeneration is 
benefiting from current deer numbers, however, personal observations show that beech 
regeneration is patchy and in some areas severe browsing may be inhibiting regeneration. 
There is no mention in the conservation objectives concerning the future of subcanopy species 
and what levels of deer browse on these species are acceptable. Current densities of deer in 
the valley are inhibiting the regeneration of palatable species and when they are gone from the 
forest, browse on moderately preferred species, such as Coprosrna species, Myrsine 
divaricata and Nothofagus species, will continue to increase if deer numbers remain high 
enough. 
The second conservation objective in the Wakatipu RHA is the maintenance of wildlife 
populations, specifically, native birds (Appendix 8). The short term effects possums and deer 
are having on native birds are likely to be minimal compared to the effects of mustelids, cats 
and rodents. The bush margins are important areas for birds and invertebrates, providing a 
buffer between forest and grassland. Deer, cattle, and possums, however, have heavily 
modified these areas. The Wild Animal Control (WAC) Plan 1990 states: "Should current 
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possum densities threaten conservation objectives ....... the Department of Conservation will 
introduce additional control methods". Possums do threaten conservation objectives by eating 
the fruit and flowers that many birds feed on. While predators are having the biggest impact 
on bird numbers at present, the ability of bird populations to recover after predator control 
could be hampered by the lack of fruit and flowers. Department of Conservation is currently 
monitoring yellowhead (mohua) in the valley and is using the Caples Valley as a non 
treatment comparison with predator control in the Dart Valley (Dawn Palmer pers. comm. 
2000). Owen and Norton (1995) suggested that in low diversity Nothofagus forests, low 
numbers of possums can have a disproportionately large effect on forest composition. 
5.2.2 Herd Management Objectives 
Trophy potential 
In 1990 the Wild Animal Control Plan for the Wakatipu RHA stated that deer control, with an 
emphasis on trophy hunting, will maintain a healthy herd of animals at low numbers 
(Appendix 8). Lower deer numbers will result in a better quality habitat, which will result in 
more trophy potential animals being produced. If, however, it is the males in the population 
that are being constantly removed from the population and not the females, then the 
populations reproductive potential is actually increasing and harvesting will be having a 
minimal effect on lowering numbers. To lower a population, the number of females need to be 
reduced also, if habitat condition is to improve and subsequently trophy potential. 
When permits were first issued in the RHA, permit conditions allowed only one palmated 
buck per rifle. Since then, permit conditions have changed to allow one palmated buck or one 
doe to be shot, and as of 1999 one palmated buck and one doe, or two does. Since the RHA 
was established there has been a bias towards shooting males and in the current study there 
have been more sightings of does by hunters. This has slowly lead to a switch in the 
proportions of each sex being harvested. Since 1990 there has been a steady increase in the 
number of females being harvested, now only c.15% of the annual harvest is males. Managing 
deer herds in New Zealand to produce trophy animals is relatively new as in the past the 
emphasis has been on control. These recent changes are taking a step towards better herd 
management to improve both habitat condition and trophy potential. 
Hunting effort 
Due to the low permit return rate it is difficult to estimate the number of deer being harvested. 
From pellet count results the population appears to be stabilising which means that current 
90 
hunting effort is maintaining the population at a stable level. From 33 permit returns in 1999, 
47 deer were shot. Assuming the same proportions of deer were shot for the permits not 
returned, approximately 150 deer could have been harvested. This averages to c.1.4 deer per 
hunter, and is very high compared with c.0.36 deer per hunter in the Blue Mountains. 
Assuming a population increase for fallow deer of c.20% per annum (C. Speedy pers. comm. 
2000), a population of c.500 in the Caples can maintain a sustainable harvest of c.100. The 
estimated harvest in 1999 of c.150, if continued, is therefore likely to lead to a reduction in 
numbers. The estimated harvest is, however, likely to be much higher than the actual harvest 
and a large proportion of the permits returned are likely to be from hunters that were 
successful. Successful management of the fallow deer herd at densities compatible with 
conservation objectives is difficult to achieve with poor permit return rates. 
5.3 Managing the RHA: a conflict of interest. 
The effects deer have on the forest are irrefutable. At present numbers, fallow deer in the 
Caples are impeding the regeneration of many palatable plant species, until eventually they 
will only exist on inaccessible bluffs. Beech appears to be benefiting from the reduction in 
palatable species, but for how much longer is unknown. To determine what levels of deer are 
compatible with conservation objectives is a simple answer from a conservationists point of 
view and that is as few as possible, if not, no deer. What is acceptable to the conservationist is 
not likely to be acceptable for the hunter and vice versa. Hunters are passionate about their 
sport and will go to any lengths to ensure future hunting success. 
For an area such as the Caples, which is low in biological diversity, a decision needs to be 
made on its priority as a conservation area. Although the area is low in diversity that does not 
warrant it to be exploited. Many forests throughout New Zealand are managed in terms of 
conservation priorities, very few are managed in terms of recreational benefits. Perhaps an 
area like the Caples Valley could be managed as a Recreational Hunting Area that has 
benefits for the hunter and conservation values. Two options for doing this are discussed 
below. 
5.4 Options for managing the Caples Valley 
5.4.1 Maintenance of the deer population at low levels to increase conservation values and 
trophy potential. 
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Current deer densities in the valley are not compatible with improving conservation values or 
the herd management objective of trophy potential. The response shown by vegetation to 
lower deer numbers is not linear. As mentioned previously, deer need to be reduced to near 
zero densities before any regeneration of palatable species is likely (Fig. 3. 7). At this level the 
amount of palatable foliage produced in the browse tier needs be more than that consumed by 
the deer. These densities of deer will be difficult to maintain through recreational hunting 
alone. A population reduction of a third to a half is a more realistic target for this type of 
management. The Caples has been successful in the past in producing trophy animals, but 
with the availability of preferred plant species slowly decreasing so will trophy potential 
animals. Hinds in poor body condition at fawning draw food away from milk production to 
improve their own body condition and stags in good body condition at the end of winter can 
put more energy into antler growth in spring/summer (Speedy 1996). Therefore, low deer 
numbers means more available food to produce better quality animals. 
This option of management in the Caples is compatible with the broad aims of the new Deer 
Plan (which is currently under development) (Department of Conservation Fact Sheet 1997): 
• reduce deer populations to low densities; 
• improve the condition or quality of the deer; 
• concentrate the harvesting effort on female to suppress population increase; 
• increase harvest of trophy stags; 
• reduced browsing pressure on vulnerable plants; 
• maintain reduced deer densities without government funding. 
Reducing deer numbers 
If lowering the current population of deer is desired for improved conservation benefits and 
trophy potential then current changes to permit conditions are a step in the right direction. 
Whether they will actually lower deer numbers is difficult to predict with the low permit 
return rate. If increased hunting pressure is needed to lower numbers then additional changes 
to permit conditions will be necessary. Most hunters in the Caples Valley stay in the mid to 
upper end of the valley which is between a 21/z to 41/ 2 hour walk to the car park. Most hunters 
walking this distance are likely to be only carrying meat from one animal. To increase the 
number of deer harvested it could be possible to split the valley into two blocks with 4-5 
hunters in each block, which would increase the hunting effort. Currently restrictions from Te 
Runanga o Ngai Tahu only allow six rifles in the valley at one time. Allowing helicopter 
access could also encourage more hunters, particularly in the valley headwaters. As well as 
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this, shelters or bivouacs could be put in place, in areas such as Fraser Creek, to promote 
hunting in areas that receive low hunting pressure. 
Current permit conditions allow for much greater hunting pressure than is currently being 
achieved. A large number of permitted days have not had any hunting pressure. This may be 
contributed to the high number of cancellations and the permit duration of 5 days being too 
long. For a 5-day trip, a day is often spent travelling and walking into the valley and likewise 
for the last day. An average of 3.3 days is hunted per permit, effectively reducing the number 
of hunting days by 30%. 
If increased hunting pressure is desired but not achievable through changes to permit 
conditions then additional deer may still need to be harvested from the valley each year. This I 
believe should be done by the deerstalkers. The average age of hunters in New Zealand is 
increasing and the number of young hunters recruited into the sport is decreasing due to lack 
of hunting opportunities (Fraser and Sweetapple 1992; Davis et al. 1999). Each year, or when 
ever necessary, local deerstalkers could supervise a hunting trip into the valley for younger 
hunters. This trip should be in the summer when the deer are out grazing on the flats and are 
much easier to see. This will have the benefit of lowering deer numbers, improving trophy 
potential, and increasing the enthusiasm for the younger generation of hunters. 
Herd management 
If the fallow deer herd is to be managed as a trophy producing herd then additional 
management, apart from just lowering numbers, may be needed. Most deer herds in New 
Zealand are established from only a few deer and with a deer population such as the Caples 
herd, which is relatively isolated, there is a problem with low genetic diversity. It has been 
shown in overseas studies that deer with greater genetic heterozygosity tend to have better 
nutritional condition, larger body size, and larger antlers (Scribner and Smith 1990, Smith et 
al. 1982 in Mitton 1997). Constant harvesting of large males could reduce the heterozygosity 
over long periods. Large antler bearing males are always going to be targeted in a population 
because of their trophy status, so seasons of 'doe only' could be introduced to allow trophy 
bucks to mate and pass on their genes. "Would a cattle farmer kill his best bulls each year if 
he was looking to breed a good blood line?" (Speedy 1996). 
Currently it is against the law to introduce deer into the wild in New Zealand (Wild Animal 
Control Act 1977 Section 11). If this law could be changed for RHAs and other managed deer 
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herds, then introducing new blood could have positive effects on trophy potential for the 
future. There would be a lot of opposition to this from conservation groups, but if extra deer 
were to be harvested from the population then releasing additional deer will have no effect on 
numbers. A user pays system would be able to fund management such as this. Introducing 
new blood does have its problems and is a complicated issue. Would introduced bucks be out 
competed by local wild deer adapted to the habitat or is it better to introduce does of good 
blood line because they are more likely to mate than introduced males. 
5.4.2 Maintenance of moderate deer numbers to benefit the conservation values in New 
Zealand in the long term. 
This option for management in the Caples Valley is likely to be met with opposition from 
conservationists. Maintaining moderate numbers of deer is not likely to benefit the 
conservation values in the Caples Valley, however, it will provide a hunting ground for 
younger hunters to develop necessary hunting skills to use elsewhere. Past generations of 
hunters in New Zealand grew up in an era when deer numbers were relatively high and as a 
result their interest for the sport has remained. For young hunters today, success rate is low, 
and consequently they are losing interest in the sport at an early age. It has been shown in 
numerous studies in New Zealand that the number of young hunters coming into the sport is 
decreasing due to lack of success (Fraser and Sweetapple 1992; Davis et al. 1999). With 
recreational hunters currently accounting for more than 50% of the annual deer harvest 
(Nugent 1992), they are providing a very important function in terms of deer control. If the 
number of hunters continues to decline then consequently the number of deer will increase. 
The Caples Valley is a suitable area for this type of management. The fallow herd is relatively 
confined to the valley, therefore numbers can be more easily managed. Recent changes to 
permit conditions allow for more deer to be harvested annually, if this can be maintained, a 
manageable density of deer could be achieved. Currently deer in the Caples are managed at a 
level where alpine grasslands and beech forests have the ability to regenerate after 
environmental disturbance. Current densities of deer do not appear to be impeding the 
regeneration of these communities but the ability of these communities to sustain these levels 
of deer in perpetuity is unknown. The herd should be maintained at a level where 
conservation values do not decline any further. Regular monitoring of vegetation will be 
necessary to ensure these conservation objectives are met. 
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5.4.3 Hunter co-operation 
To ensure the success of conservation and herd management objectives in the valley, the 
views of recreational hunters need to be taken into consideration. Mail surveys should be sent 
out asking such questions as, their reasons for hunting the Caples, views on future 
management etc. The fallow deer herd can only be managed for one reason, quantity, or 
quality. If hunters are not consulted then their attitudes become more negative towards 
organizations such as Department of Conservation and they may be less willing to supply 
information such as hunter returns. During this study there were notices in the Caples huts and 
on the track asking hunters for rumen samples. Some of these notices had comments added 
clearly showing that some hunters were not willing to co-operate. These hunters need to be 
educated about the benefits of monitoring deer numbers and habitat condition. The low level 
of permit returns, jawbones, and rumen samples collected in this study indicates a lack of 
concern for deer and conservation management in the Caples Valley by most hunters. Permit 
return rates need to be drastically improved if effective management is to be continued. 
When management decisions are made in the valley, hunters need to be informed on the 
reasons for these decisions. For example, shooting of does is necessary if deer numbers are to 
be reduced. To do this, information obtained from this study, and others, should be made 
available to hunters through magazines, newsletters, and posters in huts. Most hunters are not 
wildlife biologists or botanists, but increasing their knowledge on these aspects of deer 
management is important. Hunters can also actively participate in management. For example, 
John De Lury, a member of the Southland Deerstalkers Association, collects and age's 
jawbones from white-tailed deer shot on Stewart Island. Other monitoring methods which 
require minimal training (e.g. pellet counts) could also be done by members of local 
deerstalker associations. 
5.5 Monitoring methods to achieve objectives. 
In the future, the extent of monitoring in the valley will depend on the outcomes of the 
National Deer Plan, which is supposed to be in place sometime in the year 2000. This may 
change conservation priorities, or change the management responsibility of the herd from 
Department of Conservation to some other organization. To ensure effective management 
regular monitoring is necessary. If the valley is to be managed and administered more 
professionally in the future then a system of user pays may need to be introduced. 
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Current methods of monitoring in the Caples Valley are pellet counts, vegetation monitoring 
and browse assessments, as well as information from hunter returns. The Wakatipu RHA is 
only used by a small number of hunters each year so there is only a limited amount of 
information supplied by hunters. 
5.5.1 Hunter information 
Information from hunter returns provide valuable information on hunting effort and success 
and can be used to improve management. From the hunter survey in this study there was a 
clear preference for hunting in the mid to lower areas of the valley. In the future, hunters 
could possibly be directed to areas in the valley where hunting pressure has been low and deer 
numbers are increasing, in order to improve hunter efficiency. In the permit conditions it 
could be indicated where more hunting pressure is needed. For example, hunters might be 
encouraged to hunt more in the Fraser Creek area and at the very lower end of the valley. 
In the past, jawbones have been requested as part of the permit conditions, but as of 1999 this 
was stopped. With an increasing number of deer being harvested annually under the new 
permit conditions, it may be possible to build up a reliable database of deer condition and 
produce Weibull growth curves (these are age specific growth curves providing a condition 
score based on jawbone lengths). Deer condition is very useful as it is a good indicator of 
forest health. The cost of aging jawbones is minimal compared to the information it supplies; 
therefore jawbones should still be requested from hunters. 
In other hunting areas, that have high annual harvests and receive high hunting pressure, it is 
possible that changes in deer numbers can be monitored from hunter returns so expensive 
surveys, such as pellet counts, may not be necessary (Fraser 1996). In the Caples, however, 
this is not likely because of the small number of hunters and deer harvested annually, 
therefore the continued use of pellet counts is necessary. More emphasis should be placed on 
returning permits so a reliable estimate of annual harvest can be predicted. If necessary, a 
follow up letter should be sent out, reminding hunters to return permits. A question sheet and 
map similar to that issued to hunters during this study should continue to be used. It provides 
valuable additional information at little expense. 
5.5.2 Pellet Counts 
The reliability of pellet counts is questioned by many. If repeated at the same time of year 
(January), along the same lines, and a reliable estimate of disappearance rate is recorded, then 
pellet counts can provide useful trends in relative densities of animals, and distribution. Future 
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pellet counts in the Caples should be conducted along the same lines as in this survey, in 
another 5-10 years. Pellet counts done during the winter in this study provided useful 
information on seasonal changes in distribution, however, the benefits of continued pellet 
counts during winter are minimal. 
Counting possum pellets concurrently with deer pellet counts is the cheapest way to monitor 
changes in possum numbers and distribution, however, it is not the most reliable. Nugent et al. 
(1995) suggested the weight of faecal material deposited may be a better index. Perhaps a 
more reliable estimate of possum abundance that is consistent with the National Possum 
Control Authorities trap catch protocol could be used. This is likely to provide more reliable 
information, but at a cost; also possums are not considered to be the greatest threat to 
conservation values in the valley. If numbers of possums continue to rise, then their status as a 
conservation threat might change. Only a small number of commercial possum trappers have 
been operating in the W akatipu RHA in the last 10 years. Possum numbers are not high 
enough, compared to other areas, to make it economically viable for commercial operators. 
Their presence in the valley should be encouraged. The possibility of subsidizing trappers 
(e.g. providing bounties) is not an option as an effective control measure for possums (Bruce 
Kyle pers. comm. 2000). If commercial operators are unable to control possum numbers in the 
future then the Department of Conservation will need to implement further control. Possum 
numbers at the head of the Caples Valley and both Fraser and Kay Creeks should be 
monitored carefully. These areas are very close to nearby National Parks and if possible, 
possums should be eliminated from these areas. 
5.5.3 Vegetation Assessments 
20m x 20m Vegetation plots. 
Vegetation assessments in the valley are very important. The set of data on NZFS 20m x 20m 
vegetation plots is increasing (1976, 1982, 1989 and 1999 which is still to be fully analysed) 
and provides valuable information. The continuation of this monitoring is important in what is 
a highly modified ecosystem containing several threatened bird species (see Appendix 8). The 
vegetation plots are situated only in beech forest but with the continual increase of animal use 
at higher altitudes, assessment of alpine vegetation should become mandatory, especially 
since "maintenance of alpine grassland vegetation" is one of the conservation objectives. 
Regeneration of beech after disturbance is the number one conservation priority; therefore 
monitoring of beech regeneration in the fire-induced scrub on the true right of the valley will 
provide valuable information along with the 20m x 20m vegetation data. Vegetation plots 
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could also be set up in the forest in canopy gaps caused by wind throw to monitor beech 
regeneration. In addition, regeneration of beech could be monitored in relation to altitude. At 
higher altitudes near the timberline, seedling establishment is reduced because these sites are 
ecologically marginal for beech (Wardle 1984). With the increase of fallow deer densities at 
higher altitudes, beech regeneration may be impeded. 
Exclosures 
Exclosure plots were set up in the valley at the same time as the 20m x 20m vegetation plots 
in 1976. These exclosure plots are positioned at the very top and bottom of the slope, along a 
single transect, therefore, do not represent forest conditions for the entire valley. Extra 
(possibly smaller) exclosure plots should be established in the valley in more representative 
areas. These areas could include sites adjacent to bluffs where palatable plants still grow and 
sites adjacent to tracks, so trampers and hunters can be educated on the changes in forest 
condition. Exclosure plots in regenerating areas in the fire-induced scrub, and in forest gaps 
caused by windthrow, would also provide important information on the ability of beech to 
regenerate. In the Blue Mountains, a hunter survey by Goodman (1995) showed only 2% of 
hunters believed deer had a serious effect on forest condition and 14% believed deer to have a 
positive effect. Exclosures are not only educational for trampers and hunters, as they show 
what the forests could be like in the absence of deer, but they also provide another monitoring 
tool for the land manager. 
Browse and diet assessments. 
Browse assessments and rumen samples are both important in determining what species are 
important in the diet of deer. Any shifts in diet preferences could indicate a reduction or 
increase in some species. Methods of browse assessments that were developed in this study 
should be used over other methods. This method is repeatable, provides a quantitative 
assessment of plant availability, and can be done concurrently with pellet counts. Future diet 
assessments involving rumen sampling should include summer diet to note any seasonal 
changes. 
5.5.4 Other monitoring 
While data collected from jawbones is useful to determine animal condition, other possible 
predictors of animal condition could also be checked, such as kidney fat or body fat indices. 
These would also provide valuable indications of habitat condition. 
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Regular "walk through" surveys to record the number of deer seen were suggested in the 1990 
Wild Animal Control Plan by Chisholm. Unfortunately walk through surveys only provide 
relative estimates of abundance of animals unless distance sampling methods are used 
(Cassey 1999). Distance sampling in the Caples would be made extremely difficult by the 
evasive nature and cryptic coloration of fallow deer. A corrected walk through technique may 
become available that could provide an estimate of relative abundance, based on numbers of 
deer seen grazing on the valley floor. This monitoring could be done by resident hut wardens. 
Hut wardens are in the Caples Valley every second week during October to April and each 
day the warden is required to walk between the Upper Caples hut and the Lower Caples hut. 
During this trip the warden could make observations (made at the same time of day, dawn or 
dusk, from fixed observation points) on the number of deer seen (males/females, young/old). 
When done year after year this will provide addition valuable trends in animal numbers. 
There is also the possibility of getting university students to assist with monitoring. Jawbones, 
gut samples, mail surveys and other such data could be collected over a period of several 
years and could be analysed by a student for use in a thesis. Pellet counts and browse surveys 
could also be done as in this thesis. 
The extent to which monitoring is done in the valley in the future will ultimately depend on 
time and money. 
Suggested order of priority for monitoring (to be conducted no more than every 7-8 years) is: 
1. NZFS 20m x 20m vegetation plots 
2. Pellet counts 
3. Browse assessments (concurrently with pellet counts) and rumen samples 
Conclusion 
It is the view of many that New Zealand is considerably behind other countries, such as North 
America, in terms of big game management. It must be realized, though, that most big game 
are native to those countries, and the habitat has evolved in the presence of them. Deer were 
introduced to New Zealand comparatively recently, and are regarded by many as ecological 
pests. Determining what levels of deer are compatible with conservation objectives is a 
priority before any real herd management can begin. 
Currently I believe the population density of 15% ± 4% as suggested by Chisholm (1990b) is 
too high. The forests and deer in the Caples will continue to decline in condition, even at 
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present levels. New specific conservation and herd management objectives need to be decided 
on for the Caples and so does a population level of deer that is compatible with these 
objectives. Possums also pose a significant threat to conservation values in the valley and 
densities should be carefully monitored. Information from this study will assist managers and 
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Analysis follows the methods of K.W. Fraser (pers. comm. 2000): 
Total Count method 
Pellet Group density (PGD) = no. of groups x 10000 
Total no. of plots re x r2 
Standard error of PGD = 10000 x -/ {2:iJi) - ( (Llph /n) 
nxr2 -I n-1 --~----
-/ -/n 
Estimation of absolute numbers; AD (number/ha) = RR 
DFR 
SE for this estimate and the 95% CLs can be calculated using the %SE estimates for the 
recruitment rate and defecation rate in a similar fashion to that used for estimating SERR, 
% SEAD =-/ [(%SERR)2 + (%SEnFR )2] 
Estimating recruitment rate (RR) from pellet group density (PGD) and Decay rate (DR) 
RR=PGDxDR 
% standard errors for PGD and DR can then be used to calculate a SE for RR as follows 
%SEPGD = SEPGD x 100 
PGD 
%SEnR = SEnRX 100 
DR 
The %SERR can be converted back to normal SERR using: 
SERR= %SERR X RR 
100 




2a) Decay rate of pellet groups for summer 1998/99 
Line 1 Line2 Line3 Decay rate 
Groups/group/day 
Altitude (m) K1 Kz K1 Kz K1 Kz 
300-400 
401-500 30 10 10 0 0.0146 ± 0.0059 
501-600 12 5 4 0 0.0122 ± 0.0073 
601-700 11 4 30 11 9 4 0.0102 ± 0.0037 
701-800 8 2 15 7 8 2 0.0109 ± 0.0052 
801-900 2 1 24 8 4 3 0.0096 ± 0.0046 
>, 






As ect ( 0 ) 
·j 331-30 2 
31-90 23 9 0.0085 ± 0.0046 
91-150 
151-210 32 11 0.0112 ± 0.0046 
211-270 31 13 63 23 0.0101 ± 0.0028 
271-330 9 4 0.0081 ± 0.0073 ,,. 
No aspect 7 10 
~ 
Slo e 
0-10° 40 13 40 15 20 4 0.0120 ± 0.0030 
'f 11-20° 9 4 17 6 6 3 0.0095 ± 0.0044 
21-30° 16 6 15 6 8 1 O.Ql 16 ± 0.0047 




Moss 7 3 13 6 0.0084 ± 0.0051 
,l Leaflitter 53 20 59 21 25 9 0.0106 ± 0.0023 
Grass 10 1 10 0.0315 ± 0.0278 
)'" 
K 1 Totals 70 72 35 
~ K 2Totals 24 27 9 
Da~s marked 87 97 101 
l Decay rate 0.0123 ± 0.0101 ± 0.0134 ± Overall decay rate 







2b) Decay rate of pellet groups for the winter 1998 survey 
Line 1 Line2 Line 3 Decay rate 
Groups/ group/day 
Altitude (rn) Kl K2 Kl K2 Kl K2 
300-400 
-:, 401-500 31 10 0.0140±0.0064 
501-600 10 6 1 0.0075±0.0066 
601-700 12 5 17 8 19 5 0.0122±0.0045 
701-800 47 24 7 4 15 9 0.0077±0.0027 
801-900 5 3 9 5 12 8 0.0060±0.0037 




As ect ( 0 ) 
if 331-30 
31-90 58 28 0.0091±0.0033 
91-150 35 8 0.0183±0.0079 
151-210 25 13 11 8 0.0069±0.0034 
211-270 14 7 43 19 0.0097±0.0048 
271-330 2 1 0.0086±0.0170 
•:,- No aspect 12 1 0.0308±0.0290 
Slo e 
0-10° 10 6 12 1 12 4 0.0140±0.0061 
11-20° 13 10 3 2 10 5 0.0053±0.0034 
J 21-30° 44 8 28 13 29 15 0.0128±0.0033 
31-40° 4 4 23 10 5 4 0.0071±0.0037 
40°+ 3 4 3 0.0105±0.0105 
·"-
Ground cover 
"· Moss 14 8 3 2 9 6 0.0060±0.0037 
Leaflitter 60 20 56 26 47 22 0.0108±0.0022 
Grass 11 1 0.0297±0.0283 
,.. K 1 Totals 74 70 56 
K 2 Totals 28 29 28 ,. 
Da~s marked 76 84 82 
Decay rate 0.0128± 0.0105± 0.0085± Overall decay rate 











Rainfall data from October 1986 to January 1987 for Queenstown and Te Anau Downs weather stations 
Queenstown Station Te Anau Downs Station 
Days with rainfall ... Days with rainfall ... 
> 10mm >50mm Total (mm) >lOmm >50mm Total (mm) 
October 2 63 3 62 
November 3 3 607 4 6 1017 
I>' December 4 4 429 3 5 741 
January 4 5 780 2 6 1167 
Total (mm) 13 12 1879 12 17 2071 
Rainfall Data from October 1998 to January 1999 for Queenstown and Te Anau Downs weather stations. 
i ~ Queenstown Station Te Anau Downs Station 
Days with rainfall ... Days with rainfall ... 
> 10mm >50mm Total (mm) >10mm >50mm Total (mm) 
October 6 8 1100 1 11 1980 
November 4 1 191 3 2 280 
December 1 5 569 5 5 565 
January 2 1 245 1 3 529 
Total (mm) 13 15 2105 10 21 3354 
l 
Rainfall data from April 1998 to July 1998 for Queenstown and Te Anau Downs weather stations. 
Queenstown Station Te Anau Downs Station 
Days with rainfall ... Days with rainfall ... 
> 10mm >50mm Total (mm) > 10mm >50mm Total (mm) 
April 1 4 471 3 3 500 
May 9 1 391 5 3 600 
June 4 6 852 5 5 1115 
Jul 1 0 35 1 0 16 





4a) Possum pellet frequency 
Summer 1986/97 Summer 1998/99 Winter 1998 
Altitude % +!- % +!- % +!-
300-400 22.00 14.83 15.79 19.87 11.11 18.42 
401-500 8.29 4.47 21.21 9.03 20.27 8.12 
501-600 18.33 8.48 23.58 10.79 16.52 8.13 
601-700 9.04 4.60 9.32 5.90 19.26 8.24 
701-800 7.56 4.27 15.46 6.14 16.04 6.73 
., ' 801-900 9.32 5.37 11.30 5.37 12.66 5.94 
901-1000 6.21 3.97 12.61 7.21 25.20 10.09 
1001-1100 1.28 1.97 9.21 5.17 11.24 7.54 
1101-1200 9.73 6.17 4.26 6.15 
1200+ 
Aseect % +/- % +!- % +!-
'.> > 331-30 12.14 6.16 22.22 8.78 16.54 7.57 
31-90 3.85 3.96 17.56 8.06 12.90 6.77 
" 91-150 14.41 7.55 13.16 7.29 20.25 11.34 
151-210 9.97 3.59 10.36 3.93 18.86 5.05 
211-270 12.73 4.12 13.22 4.87 18.55 6.29 
271-330 1.92 3.88 4.25 4.35 6.31 8.23 
No aspect 6.56 4.70 19.28 10.73 6.25 7.45 
i ~ Sloee % +/- % +!- % +/-
0-10 8.14 3.63 18.07 5.24 12.21 3.73 
(., 11-20 8.43 3.68 15.85 6.78 15.61 6.41 
,1 21-30 11.40 3.80 13.42 4.56 14.85 5.41 
', 
,, 31-40 12.05 4.60 10.71 4.95 26.77 10.51 
1' 
40+ 11.76 7.92 7.48 4.69 29.41 14.00 
Habitat % +/- % +!- % +/-
s 10.77 8.61 8.75 6.92 13.21 10.71 
-~ Sl 5.23 2.72 6.66 3.16 9.21 4.04 
S2 6.52 7.79 5.26 10.81 
M 17.05 6.03 24.88 8.12 34.03 10.18 
R 10.24 4.24 12.93 4.75 19.67 6.05 
"' Rl 18.18 12.71 25.00 12.60 20.21 10.38 
R2 12.23 6.21 12.36 7.96 9.30 6.90 
A 5.22 4.38 9.09 7.78 ,, 
' L 7.41 10.89 24.14 20.95 4.00 8.16 
Line % +!- % +/- % +!-
16 20.00 12.91 19.23 13.53 26.41 16.46 
17 30.23 14.20 25.60 12.96 36.25 16.86 
1\ 18 13.76 7.65 16.49 9.02 28.57 13.00 
I ' 19 18.63 9.48 34.44 15.28 22.22 11.27 20 14.06 7.01 12.82 7.09 29.73 15.12 
21 7.50 5.20 12.82 7.09 8.79 6.51 
22 2.90 4.16 17.85 10.17 10.29 8.21 
" 
23 9.25 8.69 10.00 8.61 
24 9.09 11.01 
\ ~ . 25 14.29 13.80 3.22 6.55 14.26 13.06 26 5.17 6.13 10.00 8.6 9.38 8.04 
' 
·, 27 4.08 5.89 10.64 10.07 
28 8.00 11.80 3.44 7.00 
29 3.84 4.52 2.63 3.77 3.03 4.35 
30 4.34 8.89 7.14 10.48 
31 11.11 7.45 13.04 9.32 15.58 9.79 
), 33 1.75 3.54 n/a n/a 
Total 10.21 1.95 13.98 2.41 16.72 2.78 
115 
4b) Deer pellet frequency 
Summer 1986/87 Summer 1998/99 Winter 1998 
Altitude % +/- % +!- % +/-
300-400 4.00 5.77 10.52 15.73 16.67 21.08 
401-500 11.60 6.20 11.36 6.11 17.57 7.44 
501-600 8.33 5.39 16.03 8.32 12.17 6.94 
601-700 19.68 7.08 11.86 6.61 14.81 7.18 
701-800 9.30 4.79 13.92 5.66 14.20 6.40 
'> 801-900 2.92 2.90 8.47 4.48 12.66 5.94 
901-1000 3.73 3.04 6.31 4.87 14.17 7.07 
1001-1100 5.76 3.88 11.18 5.64 17.98 9.93 
,,. 1101-1200 6.67 9.76 8.88 5.76 4.25 6.15 
1200+ 
AsEect % +/- % +!- % +/-
> 331-30 5.71 4.08 6.08 4.10 6.02 4.30 
> • 31-90 3.92 4.00 11.45 6.16 8.06 5.21 
91-150 6.78 4.97 10.53 6.30 21.52 11.78 
" 151-210 8.45 3.27 12.71 4.33 18.29 4.96 211-270 13.03 4.18 11.67 4.44 18.10 6.20 
271-330 13.46 10.94 3.19 3.67 
No aspect 7.37 2.55 20.43 10.90 6.25 7.45 
SloEe % +/- % +/- % +!-
0-10 12.79 4.67 15.26 4.64 15.32 4.25 
11-20 10.34 4.12 10.98 5.37 12.14 5.54 
21-30 9.36 3.41 13.42 4.47 12.66 5.03 
31-40 5.60 3.03 7.65 4.03 11.81 6.36 
40+ 1.18 2.38 2.72 2.71 21.18 11.24 ,, 
~ ' Habitat % +/- % +/- % +!-
s 9.23 7.91 18.75 10.52 11.32 9.82 
Sl 10.45 3.95 9.82 3.83 12.13 4.71 
S2 5.26 10.60 12.50 20.03 
M 8.29 4.00 14.93 5.79 30.89 9.48 
R 11.48 4.52 12.55 4.58 10.79 4.39 r 
Rl 10.91 9.44 9.52 6.94 10.63 7.11 
"' R2 8.63 5.11 5.62 5.7 5.31 5.11 
A 6.06 6.25 7.40 7.77 
~ L 25.93 22.77 6.90 10.11 4.00 8.41 
.. 
Line % +/- % +!- % +!-
16 10.00 8.61 11.53 10.01 28.30 17.44 
17 10.46 7.37 26.83 13.37 33.75 15.96 . 18 11.01 6.74 17.53 9.36 31.63 13.74 
19 5.88 4.95 2.22 3.17 10.00 7.03 
~ 20 9.38 5.57 14.53 7.62 21.62 12.21 
21 10.83 6.24 12.82 7.09 12.09 7.78 
22 5.80 5.97 7.14 6.05 2.94 4.22 
·" 23 3.64 5.24 3.84 8.04 
24 3.22 6.55 6.06 8.80 5.71 8.32 
25 5.13 7.45 
26 17.24 11.97 10.00 8.60 6.25 6.45 .. 
27 3.48 5.45 10.20 9.63 17.02 13.21 
... 28 10.00 12.17 12.00 14.77 6.90 10.11 
29 1.30 2.60 
,,, 30 7.14 10.48 43.48 36.58 21.42 19.76 
31 10.00 7.03 7.25 6.73 9.09 7.21 
> 33 25.40 14.70 12.28 9.91 N/a N/a 
Total 8.95 1.81 11.29 2.14 14.21 2.52 
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4c) Deer pellet group density 
Summer 1986/87 Summer 1998/99 Winter 1998 
Altitude g/ha +/- g/ha +!- g/ha +/-
300-400 65.09 53.75 27.50 55.87 92.84 112.80 
" 401-500 75.68 29.69 112.30 43.16 119.68 42.24 
501-600 72.88 36.05 124.57 52.07 107.97 46.37 
601-700 139.34 40.84 69.26 35.78 113.62 42.96 
701-800 108.48 39.60 104.56 34.21 132.06 42.67 
801-900 26.69 19.79 48.23 23.65 140.11 44.69 
'~ 901-1000 49.81 25.20 23.48 20.78 147.85 51.41 
1001-1100 40.74 23.06 60.40 28.73 122.28 56.25 




AsEect g/ha +/- g/ha +/- g/ha +/-
331-30 33.61 22.09 46.80 25.46 56.63 26.69 
31-90 69.42 38.55 66.36 32.53 89.56 39.31 
91-150 54.70 31.58 77.01 38.17 148.66 66.73 
151-210 81.59 22.87 128.29 30.90 143.62 30.45 
211-270 94.73 24.84 76.85 25.16 180.65 43.81 
271-330 30.25 35.32 27.86 24.90 35.96 41.98 
No aspect 81.28 37.59 218.95 81.93 92.84 66.45 
., 
SloEe B:lha +!- g/ha +/- g/ha +!-I 
I 0-10 100.03 28.95 143.75 31.83 133.89 27.90 
"' 
I 11-20 87.04 26.68 87.90 33.83 96.97 34.76 
I c; 21-30 82.25 22.60 83.37 24.39 122.64 34.42 31-40 44.87 19.19 40.54 20.52 111.64 43.86 .. 40+ 3.46 6.81 168.98 69.31 
- ~ Habitat g/ha +/- g/ha +/- g/ha +!-
s 103.89 60.11 121.67 59.16 211.31 101.39 
SI 86.63 25.41 74.97 23.54 150.09 35.51 
.l S2 56.63 83.90 105.73 129.67 
M 81.23 28.19 109.86 34.54 228.32 54.32 
" R 62.08 23.00 88.62 26.83 84.90 27.38 
RI 80.06 28.34 50.93 36.05 57.30 36.25 
"' R2 79.14 34.71 22.92 23.29 62.95 39.85 
A 27.25 22.28 48.54 39.65 60.00 49.00 
L 178.97 130.51 189.25 124.33 65.09 77.48 
-+ 
Line g/ha +/- g/ha +!- g/ha +!-
16 72.88 51.57 51.49 46.54 183.04 113.08 
17 76.55 44.28 102.88 53.22 260.15 52.12 
18 120.70 50.45 151.77 60.94 225.01 70.7. 
19 69.42 38.55 29.13 26.05 60.00 31.19 
20 81.84 36.83 79.96 38.57 124.06 60.19 
21 67.99 34.79 174.84 59.67 187.27 64.75 
22 22.41 23.56 50.98 36.05 55.31 34.33 .,, 
23 9.32 19.07 29.13 33.99 17.27 19.60 
24 15.69 32.00 61.83 53.63 ., 
25 14.72 32.05 70.38 71.56 69.88 61.64 
\· . 26 118.05 67.16 103.13 62.30 136.03 67.85 
27 61.17 52.54 78.43 60.04 195.77 97.71 
.., 28 92.84 93.82 88.82 91.58 75.58 77.35 
29 6.72 13.51 7.79 13.57 
"' 30 122.79 114.75 290.55 192.71 431.52 27.60 
31 106.65 59.18 88.46 53.40 78.53 41.16 




Total 74.57 11.26 84.70 13.30 134.00 41.00 i 




























C. aff parviflora sp. "t" 
C. propinqua 
































Caples Plant Species (not including grassland or fire induced scrubland species). 
Acaena anserinfolia (Aca ans) 
Anisotome species (Ani spp) 
Aristotelia fruticosa ( Ari fru) 
Aristotelia serrata (Ari ser) 
Asplenium bulbiferum (Asp bul) 
A. flaccidum ( Asp fla) 
Astelia linearis (Ast Zin) 
A. nervosa (Ast ner) 
Blechnum capense (Ble cap) 
B. discolor (Ble dis) 
B. fluviatile (Ble flu) 
B. penna-marina (Ble pen) 
Carex coriacea ( Car car) 
Carpodetus serratus ( Car ser) 
Chiloglottis comuta (Chi cor) 
Coprosma ciliata (Cop cil) 
C. colensoi (Cop col) 
C. cuneata (Cop cun) 
C. foetidissima ( Cop foe) 
C. linariifolia (Cop Zin) 
C. lucida ( Cop luc) 
C. aff parviflora sp. "t" ( Cop par) 
C. propinqua ( Cop pro) 
C. pseudocuneata ( Cop pse) 
Coprosma species ( Cop spp) 
Coriaria sarmentosa ( Car sar) 
Corybus trilobus (Cor tri) 
Dracophyllum longifolium (Dra lon) 
D. menziesii (Dra men) 
Epilobium nummularifolium (Epi num) 
Fushcia excorticata (Fuc exc) 
Gaultheria antipoda ( Gau ant) 
Gaultheria depressa ( Gau dep) 
Grammitis billardieri (Gra bil) 
Griselinia littoralis ( Gri lit) 
Hebe salicifolia (Heb sal) 
Histiopteris incisa (His inc) 
Hoheria glabrata (Hoh gla) 
Hydrocotyle species ( Hyd spp) 
Hymenophyllum species (Hym spp) 
Hypolepis millefolium (Hyp mil) 
Leucopogonfraseri (Leufra) 
Leptopteris superba (Lep sup) 
Microlaena avenacea (Mic ave) 
Myrsine divaricata (Myr div) 
Nertera dichondraefolia (Ner die) 
Nothofagus clif.fortioides (Not cli) 
N. fuse a (Not fus) 
'Nothofagus X' (Not hof) hybrid between Not 
cli and Not fus 
N. menziesii (Not men) 
Parsonsia heterophylla (Par het) 
Pennantia corymbosa (Pen cor) 
Phormium cookianum (Pho coo) 
Phyllocladus alpinus (Phy alp) 
Phymatosorus diversifolius (Phy div) 
Pittosporum eugenioides (Pit eug) 
P. tenuifolium (Pit ten) 
Plagianthus regius (Pla reg) 
Podocarpus hallii (Pod hal) 
P. nivalis (Pod niv) 




Gastrodia cunninghamii (Gas cun) 
Pseudopanax colensoi (Pse col) 
P. crassifolius (Pse era) 
P. simplex (Pse sim) 
Pseudowintera colorata (Pse win) 
Pterostylis species (Pte spp) 
Ranunculus species (Ran spp) 
Raoulia tenuicaulis (Rao ten) 
P. vestitum (Pol ves) 
Rubus cissoides (Rub cis) 
R. schmidelioides (Rub sch) 
Uncinia uncinata (Unc unc) 
Uncinia filiformis ( Unc fil) 
Urtica incisa (Urt inc) 
Viola filicaulis (Via fil) 
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APPENDIX7 
Jawbone measurements from fallow deer shot in the Caples from 1997-1999. Where only month is given, deer are taken to be shot in the middle of the month. 
No. Tag Hunter sex Date Total Diastema Diastema Diastema Notch Hinge-toe Age 
No. length length height width height 
1 T127 Miekle T - ?/98 202 54.9 13.55 6.9 71.3 210 4-5 
2 T125 Senior B - 8/8/97 178 44.25 12.45 6.6 68.2 185 1.63 
3 T123 LaneB F 5/7/98 178 - 12.25 6.0 64.95 184 2.54 
4 T124 LaneJ M 5/7/98 150 - 11.6 5.5 54 153 0.54 
5 TllO PlumW M ?/98 192 49.65 13.3 6.5 68.3 197 2-3 
6 T121 Milford S F 16/7/98 148 41.7 10.95 5.5 53.3 153 0.60 
7 T105 Golding C F 6/7/98 173 43.9 12.7 5.95 60.5 180 1.54 
8 T122 PrestonP - 25/7/98 188 47 13.6 6.1 68.3 197 2.59 
9 Tl09 MappL M 1/4/99 198 - 13.35 6.95 71.7 204 3.28 
10 Tll2 Crawshay A M 24/6/98 188 - 14.0 6.9 72 198 2.51 
11 Tlll Crawshay A M 24/6/98 201 - 14.7 6.3 70 211 2.51 
12 T104 DeLury J M 25/5/98 203 54.9 14.9 7.4 75.4 218 4.40 
13 T106 Causer G F 29/4/98 145 40 10.8 5.3 50.45 149 0.36 
14 T107 Jason? M 12/4/98 181 48.5 12.3 6.0 60.05 189 2.31 
15 Tll3 D'Arcy J - ?/5/97 189 47.9 11.8 6.3 68.95 193 3.74 
16 T108 Dave? M 15/9/98 187 47.65 14 7.2 65.55 190 1.32 
17 T114 TimpsonK - 4/7/97 185 47 12.35 6.3 67.85 191 2.53 
18 T120 DeLury J M 3/8/97 204 53.35 14.6 6.85 72.45 211 5.62 
19 Tll6 Turner A - ?/97 181 49 13.4 6.4 66.05 186 1-1.5 
20 T115 Schroader D M ?/5/97 200 50.6 13.9 7.25 69.4 - 2.40 
21 Tll7 MurrvC M 19/4/97 197 53.45 13.1 7.2 70.5 206 3-4 
22 Tll8 Harrex I M 5/6/97 - 60 14.4 8 - - 5.45 
23 T119 Miller N M ?/97 204 54.55 14.65 7.4 73.6 219 7.50 
24 T134 HewsonD M 30/8/99 201 51.35 13.5 6.9 69.75 209 3.69 
25 Tl30 D'Arcy J F - 196 49.2 12.9 6.85 - - 3-4 
26 T139 Butcher F - 189 49 14 7.5 67.3 194 1-1.5 
27 T129 Golding C F 27/7/99 155 42.2 12.2 5.55 56.75 159 0.57 
28 T135 Golding C F 27/7/99 191 48 12-1 6.4 - 196 5.60 
29 T137 KyleB F 3/4/99 177 46.4 12.9 5.5 64.65 185 2.28 
30 T133 Golding C F 4/4/99 180 46.1 11 6.65 64.6 184 3.28 
31 T136 HewsonD F 30/8/99 186 49.1 11.7 5.95 66.6 192 2.69 
32 T138 Hyslop R F 12/4/99 181 47.8 11.95 6.4 66.1 192 3.31 












Objectives of the Wild Animal Control Plan (WAC Plan). 
The most recent WAC Plan for the Wakatipu RHA was written by Chisholm (199Gb). 
Conservation Objectives for the Wakatipu RHA in order of priority (extracted from Chisholm 
1990b): 
1. Maintenance of the ability of alpine grasslands and beech forests to regenerate after 
environmental disturbance. 
2. Maintenance of indigenous wildlife populations in the area, especially the following 
(nomenclature follows Turbott 1990): 
• New Zealand Falcon (Falco novaeseelandiae) 
• Kaka (Nestor meridionalis) 
• Kea (Nestor notabilis) 
• Yellowhead (Mohua ochrocephala) 
• Rock Wren (Xenicus gilviventris) 
• Bush Robin (Petroica australis australis) 
• Parakeet ( Cyanoramphus auricep) 
3. To maintain existing soil and water values. 
4. To manage wild animals present in the RHA and maintain adequate control of the 
population 
by recreational hunting to meet objectives 1,2 and 3. 
5. To ensure continued public access . 
6. To provide appropriate recreational facilities in the area for recreational hunting and other 
activities such as tramping and fishing. 
5.1.2 Herd management objectives 
Objectives for herd management in the Wakatipu RHA in order of priority (extracted from 
Chisholm 1990b): 
1. To ensure that the fallow deer population remains stable at a level of 15% ± 4% pellet 
frequency by encouraging recreational hunting, and maximizing recreational hunting 
opportunities. 
2. To improve herd viability and trophy potential by improving habitat quality, and selective 
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